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BEMOVAL OF SNOW BY MELTING. 

The subject of disposing of snow which has fallen 
in the streets by some more rapid and less cumbrous 
method than that of carting it away has attracted con- 
siderable attention from time to time. Various systems 
of melting it have been proposed, and calculations as to 
the thermal energy required indicate the practicability 
of so doing. As fast as melted the water could be 
run away through the sewers. The calculations Were 
made and the possible economies of the process were 
examined into, and the results were published some 
years ago in these columns. It appeared that snow 
could probably be more economically disposed of thus 
than by carting it off to the distant river edge and 
there dumping it into the water. 

Mr. Charles E. Emery, the distinguished civil engineer, 
and one of the highest authorities on the use and distri- 
bution of steam, examined the question at about the 
period alluded to, and reached the same conclusion. 
Still more recently the subject has been taken up in 
England and the proposition has been made to use gas 
for melting snow. While gas is an expensive fuel, it 
develops a definite economy in use, because it can be 
more advantageously applied than any other fuel, 
where the center of heating is of limited area or volume. 
Putting the price of gas at a fair figure for England, 
3s. 6d. per thousand cubic feet, an English contempo- 
rary, Tfw Building News, .concludes that snow could 
be very advantageously disposed of by melting with 
burning gas. 

Mr. Emery did not examine the subject from a theo- 
retical standpoint only. He also tried a steam melting 
process, which gave excellent results and was distin- 
guished by great simplicity of appliances. A tarpau- 
lin 25 feet square was used to cover an area. It was 
drawn about upon a sled and spread where required. 
When spread, the steam was admitted to its interior 
as it lay upon the snow, and the latter was rapidly 
melted. In this way it was found that large areas 
could be denuded of snow with economy. 

The great trouble was the supply of steam. In 
streets possessing steam mains this trouble would not 
exist, but in other places a portable boiler would have 
to accompany the apparatus. The method seems far 
simpler and more practical than gas melting with spe- 
cial burners and melting plates, and for this country 
at least would, we believe, prove far more economical. 
The steam process involves the direct contact of steam 
and snow. In the gas process as described the conduc- 
tion of heat through a metal heating plate is also in- 
volved, which would be a cause of inefficiency and 
would retard to a degree the melting. 



THE EVENING SKY. 

The early evening sky just now presents a specta- 
cle of uncommon beauty. Sweeping with the eye up- 
ward from the western horizon, the lovely crescent of 
the new moon meets the view; next, the brilliant orb of 
Venus, gleaming with golden splendor; higher up is 
the refulgent globe of Jupiter, the largest of the 
planets, the fastest in circumferential motion, attended 
by four moons, visible in the telescope. The exterior 
of the earth turns at the rate of a thousand miles an 
hour; that of Jupiter, twenty-seven thousand miles an 
hour. Continuing upward are the fabled Pleiades, the 
seven stars, visible in all lands — a cluster of flaming 
suns, forever flying onward in space. 

The rosy red Aldebaran next is seen, burning (if you 
look in the spectroscope) with hydrogen, sodium, mag- 
nesium, calcium, iron, tellurium, antimony, and mer- 
cury. Looking eastward, that wondrous constellation 
Orion is beheld, with his three-starred belt, three equi- 
distant suns, one degree apart, and those more distant 
stars, four in number, of which Kegel below the belt and 
Betelguese above are brilliantly conspicuous. Below 
Orion, toward the east, shines the majestic Sirius, 
brightest of all the stars. Still eastward is Procyon, 
above it Castor and Pollux, Capella and Algol, all promi- 
nent in the heavenly dome. 

Astronomy is indeed the sublimest of the sciences ; 
no study is more interesting, none more elevating to the 
soul ; yet how few pursue it ! Probably less than one 
in ten thousand persons can recognize or name the 
principal constellations. The glories of the heavens 
pass by unnoticed and unknown. 

♦ I » I » 

THE WAR SHIP AND HEB CBEW. 

The relative possible effectiveness of modern war 
ships may be measured by comparing the strength of 
armor, of battery, power of engines and the like, the 
one with the other. But other factors must be deter- 
mined in order to come to anything like a reliable con- 
clusion as to the result of an engagement between one 
type and another, to wit, the experience and training 
of officers and crew, and their familiarity with the ap- 
paratus they handle; else the opposing commanders 
might come together before engaging and, sitting down 
at a table, with pencil and paper before them, calcu- 
late the chances and award the victory without flring 
a gun. Given two ships of equal armor, armament 
and power, who will doubt that, barring accidents, 
the one whose crew is quickest and surest at the gun 
practice, whose officers are quickest i^t maneuver, will 



win ? So, too, of ships unequal in size and armament. 
The most powerful will not necessarily have the ad- 
vantage. 

It is an axiom among boxers that a good big man is 
better than a good little man, but that a clever little 
man is better than a sluggish big man. On the same 
theory a big ship, however heavily armored and armed, 
with unskillful officers and men not used to or slovenly 
at the guns, would be no match for a much smaller 
craft with less powerful guns but officers well schooled, 
energetic and enterprising, and a crew well drilled and 
handy. Those who have read the naval history of the 
United States will recall the victories gained by the 
Yankee ships in the war of 1812, through superior sea- 
manship and gunnery. Though often opposed to ships 
of superior tonnage and weight of battery, manned by 
men whose courage had been tried in many seas, the 
advantage in training proved to be a factor that turned 
the scalo in favor of the Yankee crews. It is upon the 
superior training, the energy and the enterprise of the 
officers and crews of our fleet that we must, in large 
part, rely in the possible contingency of war with 
Chile. There is one Chilean ship, the Capitan Prat, 
now being completed in a French yard, that, in point 
of size, armament and armor, is superior to any ship 
which v/e, at present, have afloat. But there is reason 
to believe that any one of several of our ships could 
profitably engage her, for, with such a crew as she is 
likely to get, nothing like the maximum effectiveness 
of her apparatus could be developed. 

♦ I » » ♦ 

T'exa:^ Ijignite. 

According to Professor E. T. Dumble, a very careful 
comparison of Texas lignites with those of Germany 
and Austria shows that they are in all respects fully 
equal to some of the better grades of those in use, and 
equally applicable for all fuel purposes under similar 
conditions. This conclusion is supported by the in- 
dorsement of some of the most eminent authorities on 
the subject in Germany and Austria, to whom specimens 
were submitted for examination. 

Lignite of this character is found at Rockdale, on the 
International & Great Northern R.R., and at Elgin, 
on the Houston & Texas Central R.R., both of which 
localities are sufficiently near to Austin to give an 
abundant supply of the fuel at a very low price. The 
bed at Rockdale is open, and is being worked on a 
small scale ; that below Elgin was opened b^ Captain 
Mather, of the Austin water works, who reports the 
seam to be about eight feet in thickness and that it 
was sim.ilar In all respects to Chat at Rockdale. Tak- 
ing into consideration the character of the lignite 
which occurs at Rockdale, which has been fully tested 
by the geological survey, and that at Elgin, and the 
extent of these deposits, there is no reason why the fuel 
cannot be mined and delivered in Austin .at a price 
which will make it the cheapest of the cheap fuels ; and 
its quality is such that it can be used with greatest 
success and economy in the manufacture of lime 
cement, brick, stoneware, glassware, pottery, etc., and 
under steam boilers of every kind, thus being en. 
tirely suited to all the manufacturing needs of Austin. 

In developing the iron resources of central Texas it 
will be possible to use some of these lignites as part of 
the fuel of the smelting furnace. The character of 
coke which can be made from them is now the subject 
of experiment, but it is too early to make any definite 
statements regarding it. Outside the first smelting of 
the iron, however, the quality of the lignites adjacent 
to Austin is fully sufficient for all the operations for 
converting pig iron into wrought iron and steel, as well 
as for all rolling mill purposes. 

All that is needed to secure the desired results is a 
proper construction of the fire boxes, grate, etc., 
general plans for which can be secured through this 
department, or directly from the mechanical engineers 
of Germany and Austria. 



An Electric ITIall Car. 

One novelty in the way of electric traction on the St. 
Louis and Suburban Railway, now in successful opera- 
tion in St. Louis, Mo. , is the application of electric motors 
to a United States mail car, which makes regular trips 
over the entire line, distributing and collecting the mail 
at the different railway stations, as is done on steam rail- 
ways. This car is of the same length as an ordinary 
steam railway mail car, and is equipped with double 
trucks with 36 inch wheels, a Thomsoii-Houston ifotor 
of 15 horse power capacity being connected to ea^cli 
truck. A very high speed is attained, and the deliveVy 
and collection of mail is made without stopping t'he 
car, as in steam service. 



At Fagersta, in Sweden, briquettes are now beiiag 
manufactured out of wood charcoal by the addition oif 
coal tar. A paste is made out of the charcoal and th^ 
tar, which is transferred to a press, whence it issues in* 
slabs about 16 in. thick, which are exposed to the air 
on the ground for several weeks, during which period 
the water in the tar evaporates. This combustible has 
been successfully employed for steam boilers, its cal- 
orific power being said to approach that of the best 
English coals. 
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An Englishman's Vlen's on the Great Exposition. 

Mr. James Dredge, editor of Engineering and 
British commissioner, visited this country not long 
ago to examine and report to his government upon the 
condition and prospects of the Chicago Exposition. 
Recently he read an able and exhaustive paper before 
the Society of Arts, in London, which is full of instruc- 
tive particulars relating to the great enterprise. The 
following are his concluding remarks : 

I hope I have made it clear that the pre-eminence of 
the Columbian Exposition may be fairly claimed by 
its organizers, not only because it will be far larger 
than any international exhibition that has preceded 
it — that is simply a law of natural development — but 
because of the real beauty and grandeur of its build- 
ings, and, I think, because of the greater variety, 
novelty, and interest of its contents. The develop- 
ment of industry in the United States has advanced at 
such a prodigious rate of late years that no one can 
form even a faint idea of its present condition, except 
by facts and figures, than which nothing is more mis- 
leading. Last year I ventured to suggest several 
reasons why this exhibition should be truly in- 
ternational^ and to-day I find no reason to modify the 
opinions I then expressed. On the contrary, many 
significant facts combine to prove the correctness of 
those views, and that they were not overstated, at all 
events, so far as this country is concerned. There is a 
very general feeling of resentment against the United 
States, because she surrounds her industries with a 
high barrier of tariffs. Nothing could be more un- 
reasonable than this resentment ; it is the business of 
every country to guard its welfare in the way which 
seems best to itself, whether by great armies, powerful 
navies, or internal policy. And, in spite of all the im- 
pediments placed in the way of our industrials, no less 
than one sixth of our total exports find their way 
through the protected ports of North America. This 
vast volume of trade is carried on to the mutual benefit 
of sellers on this side and of buyers on the other side 
of the Atlantic. It seems to me that among these 
groat interests involved, there would be enough to oc- 
cupy all the space that has been assigned to us at the 
exhibition. Again, we have many special industries, 
the products of which are of the luxurious and costly 
kind, to acquire which is the privilege of wealth ; and 
there is no country in the world that can compare with 
the United States in the number and capacity of such 
purchasers. This should prove a suiBcient induce- 
ment to many manufacturers who may become ex- 
hibitors at Chieago, with every reasonable certainty 
of selling all that they may send, and of establishing 
permanent and profitable connections in the future. 
Americans are rapidly becoming leading patrons 'of 
art. The fact that most art students from the United 
States go to Paris to study is probably the reason why 
the French school controls the American market. It 
is time that this condition of things is changed ; and 
there is little doubt that it will be changed, if English 
artists respond to the invitation to exhibit, and are 
fitly represented in the noble gallery of fine arts that 
will form so conspicuous a figure at the Chicago ex- 
hibition. English sentiments will remain deeply im- 
planted in American nature, and will respond freely to 
the feelings expressed by the noble English school, 
which won so much admiration and surprise at the 
Paris Exhibition of 1889. 

I have pointed out that it is the avowed intention, in 
American official quarters, to m^ake a bold stroke at 
our South American trade, and to wrest from us as 
much of our commerce in tho western southern hemi- 
sphere and elsewhere as may be possible. Being fore- 
warned of this approaching struggle, which is without 
unfairness and without bitterness, our manufacturers 
should be forearmed, and, by carrying the war into 
our commercial enemy's camp, should turn the ex- 
hibition to their advantage, and prove to all the world 
the incontestable superiority of the goods which we ex- 
port, both as regards quaUty and price. Whatever 
benefits the United States may derive from the policy 
of high tariffs, it is certain that such complete protec- 
tion must act prejudieiously on many industries, both 
as regards the quality of the goods produced and the 
cost of producing them. This is an inevitable conse- 
quence of the absencf of the healthy stimulus of com- 
, '-"Tion. When, therefore, foreign purchast ;s have an 
:■',■,:■• ti'tj of comparing at Chicago the relative 
' iPeiH ()■ uur own goods, side by side with similar 
arti ;mb made in the United States, I think there need 
be.Jlttie fear of the result. Of course, this has not a 
uni'Vc-rsal application ; we cannot expect to hold the 
lead ;in every branch of manufacture, and it must be 
franVly admitted — and admitted, I hope, with due ad- 
miration of American ingenuity, skill, and enterprise— 
thct in many things the United States have left us far 
beiiind. Any attempt at competition in those directions 
r ould, of course, be useless, and only lead to disap- 
pointment and loss of money. 

Another important inducement to manufacturers to 
be present at Chieago must not be lost sight of. The 
number of Americans visiting Europe increases year by 
year ; for the most part they are wealthy and leave 
large sums of money behind them, and, fortunately for 



our trade, England is rising in favor with these visit- 
ors. Many shopkeepers and manufacturers enjoy great 
support from American customers, and it would be bad 
policy for them to neglect the means which will be 
afforded them in. 1893 for increasing this support and 
making new connections. Exhibitors of such goods as 
the wealthy American tourist loves to buy will be re- 
membered long after the exhibition has been closed, 
and will be sought for in England by visitors who will 
remember their displays at the exhibition. 

To the horticulturist, the coming exhibition affords 
the certainty of a rich harvest, for as it has ab-oady 
been pointed out, our pre-eminence in^ flower culture 
is undisputed, and this branch of industry is less 
hampered by tariff obstacles than most others. 

Much machinery of varied classes may be exhibited 
with profit, chiefly for the benefit of foreign customers, 
but in some cases also to meet the demands of the 
American market. A large exhibit of objects con- 
nected with transportation — such as railway rolling 
stock and ship models — may be confidently expected ; 
these would be shown, not with the expectation of any 
actual trade benefit, but for the information of Ameri- 
cans who sooner or later will visit Europe. With a 
more direct purpose, the manufacturers of bicycles 
and tricycles may be expected to attend, for they 
represent a very important industry, in which this 
country takes an undoubted lead. Patentees of 
machinery and of processes may, if their exhibits pos- 
sess real merit, fairly hope to do business in the 
United States, and our most advanced steam engine 
practice will certainly be represented there on a large 
scale. Altogether, one way and another, we may 
fairly hope that the area allotted to us in the Ma- 
chinery Hall win be filled with representative exhibits, 
and that the displays in the Electricity and Mining 
Building wiU not be unworthy of the country. As re- 
gards agricultural exhibits, American manufacturers 
have taken so decided a lead in the implement trade 
that there appears but a slender chance for the 
British exhibitor in America ; but the classification in 
this department is so wide and varied that it embraces 
many objects in which we can be represented with 
profit; especially is this the case with live stock 
for breeding purposes, for which there is always a 
demand in the United States, and an exemption from 
duty. 

To urge manufacturers to incur the trouble and ex- 
pense of exhibiting at the Chicago Exhibition, on the 
merely sentimental ground of aiding in the triumph of 
a great work, would be absurd, although there are 
idealists on both sides of the Atlantic who see in the 
general advancement of humanity sufficient reason for 
demanding on the part of others large pecuniary sacri- 
fices. But an exhibition can only be successful as a 
commercial enterprise, and any manufacturer would be 
as foolish to participate without reasonable prospect of 
benefit as he would be to abstain from mere prejudice 
against the tariff. Let our manufacturers consider, 
therefore, carefully before deciding ; they can obtain 
sufficient data from which to form a fair appreciation 
of the chances of profit or loss, and if the odds are in 
favor of the former, they may go to Chicago, certain 
of a reception they have never experienced before at 
any international exhibition; a reception based on 
true generosity and friendship, from a nation 
speaking their own language, bound to them by ties 
of kinship, and by community of sentiment ; compe- 
titors only so far as competition is inseparable in the 
struggle for pre-eminence. 



Resinlzed Silver Paper. 

The particular method of preparing the paper recom- 
mended by Herr Valenta is as follows : Ten parts of 
chloride of ammonia are to be dissolved in one hundred 
parts of water ; from three to four parts of gelatine 
should be swollen in water. To prepare the saponified 
solution of resin, some water is heated to boiling point 
in a porcelain dish, and some solution of ammonia add- 
ed, and the light yellow French resin, finely powdered, 
added in small quantities, with constant stirring. When 
all the resin is saponified and the solution quite clear, 
the swollen gelatine is added and dissolved, the solu- 
tion of chloride of ammonium is now added, and the 
bulk of the solution made up to one thousand parts 
with distilled water, carefully neutralized with dilute 
hydrochloric acid ; and finally a concentrated solution 
of citric acid added till a strong acid reaction is given. 
The resin is precipitated in a very fine state of division 
by the addition of the acid, and a milky liquid thus ob- 
tained, which is used to salt the paper with. 

Rives paper gives the best results, and it is best salted 
by spreading the warm solution over the paper with a 
pad, and then allowing it to float on the warm solution 
for three minutes. The salted paper should be dried 
in a fairly hot room. Sensitizing may be effected as 
I usual by floating on a 50 or 60 grain silver solution for 
two to three- minutes, and then drying in the dark. 

The paper should be fumed for ten minutes before 
use, as greater brilliancy-and quicker printing is thus 
obtained. The prints, when removed from theprinting 
frame, have a dark-blue, violet shade, and if washed 
slightly and then fixed in an acid fixing bath, a pleasing 



reddish-brown tone results. The prints are not sunken 
in, and possess much greater brilliancy and purer 
whites than ordinary salted paper prints. 

Beautiful black prints may be obtained by the fol- 
lowing procedure, and they closely resemble good pla- 
tinotypes. The prints must be well washed to free from 
nitrate of silver, immersed in a bath of gold chloride 1 
part, borax 80 parts, water 10, 000 parts, till they assume 
a deep violet tone when examined by transmitted 
light. They should be then washed and placed in a 
platinum bath, composed of 1 part chloroplatinite of 
potash, 300 parts of water, and 15 to 30 drops of hydro- 
chloric acid. They tone very quickly to a fine black, 
and should be then well washed and fixed. It is essen- 
tial to print very deep for this platinum toning. 

If the prints are fixed on removal from the gold bath, 
the image on drying is a good reddish-black, and if an 
acid uranium nitrate bath be substituted for the gold 
and borax bath, a fine red tone is obtained. — ATnateur 
Photographer. 



The Crnshing Resistance of Bricks. 

The Department of Experimental Engineering, Sib- 
ley College, recently received from an Ithaca manu- 
facturer four samples of brick to be tested. All the 
brick were tested entire and on edge, as they would be 
used for the purpose of paving. The sides were dressed 
to parallel planes on an emery wheel, so that the bear- 
ing should be uniform over every part. A single layer 
of thick paper was placed between the surfaces of the 
brick and the testing machine. 

The repressed brick exhibits the greatest crushing 
strength of any brick on record; it is also superior in 
strength to sandstone, and fully four-fifths as strong as 
granite. The tests of stone are usually made on cubes 
one or two inches on each edge, and such tests show a 
greater strength per square inch than would be the 
case if the form of the block was like that of the brick 
tested; so if the proper allowance for form should be 
made, there is little doubt but that the crushing 
strength of the best brick would compare favorably 
with the strongest granite. The best results from ordi- 
nary pressed brick usually show a strength from 6,000 
to 10,000 pounds per square inch, so that the other 
bricks tested, considering the quality and method of 
manufacture, show an extraordinary strength. No 
test could be made for wearing qualities, but the brick 
exhibit, so far as can be determined by striking them 
with a hammer, sufficient toughness to make them a 
superior article of paving brick. 
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Cloud Rain. 

Mr. John Aitken, the well known meteorological in- 
vestigator, to whom we are indebted for the discovery 
of several fundamental facts in connection with the 
formation of fogs and dew, has been investigating 
clouds from the summit of the Rigi and Pilatus. He 
now finds, as in former observations, that fog is 
intimately dependent on the presence of dust particles 
in the air, each of the invisible granules forming the 
nucleus of "a tiny head of water, these vesicles consti- 
tuting in the aggregate clouds, mists, and their kindred. 
At elevated situations the air is comparatively free 
from dust, while lower down it is full of it. But while 
clouds are passing over a peak the number of particles 
varies considerably. This, he discovers by a series of 
carefully compiled data, is due to the fact that the air 
entering into the clouds has forced itself up from the 
valley below. Hence the mountain air is pure or im- 
pure in exact accordance with the amount of this lower 
world current which has reached it. When the cloud 
vanishes, the ether resumes its old composition. An- 
other curious fact just discovered by the same inde- 
fatigable observer is that the moment a cloud forms it 
begins to discharge its contents in the shape of a steady 
shower of minute drops. These drops are not capable 
of being appreciated^by the unassisted senses ; but by 
the " fog counter," an instrument of Mr. Aitken's inven- 
tion, the exact number falling on a given space can be 
readily noted. What is still more curious is that though 
the air is in such circumstances saturated with damp, 
seats, stones, and other large objects near the earth are 
perfectly dry, the drops being evaporated by the 
radiant heat of the ground ; but a pin's head or other 
small object, not offering the same area, is in these 
circumstances often covered with a minute globule of 
watef. The fact of a cloud thus beginning to rain 
small drops whenever it is formed may account for the 
disappearance of these vaporous masses by gradual 
exhaustion, without any change in the wind or temper- 
ature. 

♦■«•>♦ 

Articnlar Rheumatism. 

In the North American Practitioner for September, 
1891, Dr. Joseph Lane Hancock writes that for the last 
two years he has been treating cases of inflammatory 
rheumatism with a local application of carbolic acid 
applied In the form of a four per cent solution bn a 
warm flannel cloth wrapped closely around the entire 
affected joint. 

Dr. Hancock states that his custom is to leave this 
dressing on overnight, placing it in position just before 
the patient retires. 
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A MACHINE TO FACILITATE FILLING OF BAGS. 

The filling into bags of granulated sugar, grain, etc., 
is designed to be efficiently and conveniently effected 
by the machine shown in the illustration, which has 
been patented by Mr. Jose R. Mesa, of St. Catalina, 
Correl Falso, Macuriges, Cuba. Its frame is attached 
to a post or other suitable support, and has a trans- 
verse pivot, on which are f ulorumed oppositely extend- 
ing levers, the inner ends of which are upwardly 
curved, and carry at their extremities friction rollers. 
These rollers are adapted to be engaged by a cam on 
the front end of a shaft turning in bearings in the 
frame, and carrying a gear wheel meshing with a 
pinion on a main driving shaft, whereby the cam im- 
parts a continuous swinging motion to the levers. On 
the free end of each lever is a bag holder, supported 
from an eye, and having three outwardly extending 
arms connected with the inside of a ring, having an 
outer beveled edge, around which the upper edge of 
the bag is held by another similarly formed ring, hav- 
ing grooves to accommodate the seam of the bag, 
the mouth edge of the bag being turned over upon 
the outside of the outer ring. The bag is filled by 
a spout, as shown in the dotted lines, or by other 




MESA'S PACKING MACHINE. 

means, and, as the filling progresses, the bag is con- 
stantly swung up and dropped down upon the floor, 
by the action of the cam upon the levers, whereby the 
contents are very firmly packed. The bag is readily 
disconnected from the holder by a slight movement of 
the outer ring, just before it strikes the floor, and an 
empty bag is just as readily attached in position to be 
filled. The motion of the machine and the rate of 
feed are designed to be so regulated that the bag will 
be lifted and dropped any desired number of times be- 
fore being completely filled and detached from the 
holder. Either of the levers may, if desired, be ope- 
rated singly. 

Further information, relative to this improvement, 
may be obtained of Mr. Henry Mesa, No. 591 Lexing- 
ton Avenue, New York City. 



tical wall, the handle may be swung around, as shown 
in full and dotted lines in one of the figures, the grip 
piece being manipulated by pressing in upon the 
limbs of the dogs, their subsequent release causing the 
grip piece to be locked at the desired angle to the 
handle bar. 
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AN IMFBOVEB WBENCH. 
A wrench, especially adapted for use in cramped, 
obstructed situations, as in corners and other locations 
where the space is limited, is shown in the accompany- 
ing illustration, and has been patented by Messrs. Wil- 
liam F. Parsons and Andrew Davis, of New Kamilehe, 
Washington. The handle bar has a fixed and a sliding 
jaw of the usual form, and the inner end of the bar has a 
notched curvilinear edge, there being pivoted upon this 
end two parallel jaws of a grip piece, the intervening 
slot receiving the curved ratchet head of the handle 
bar. Two similar, oppositely located locking dogs are 
pivoted between the jaws, adapted to interlock with 
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FABSONS & DAVIS' WBENCH. 

tile notches in the ratchet head, a spring between the 
limbs of the dogs causing the toes of the latter to sim- 
ultaneously enter the notches of the ratchet head, and 
retain the grip piece at any desired point of angular 
adjustment. The wrench is ordinarily employed in the 
usual manner; but in use within contracted spaces, as 
in turning a bolt or nut close to a corner or near a ver- 



A BALANCES VALVE FOB STEAM ENGINES. 
The improvement shown in the illustration is de- 
signed to render the balancing of the ordinary locomo- 
tive slide valve more perfect when the 
engine is moved by gravity, without 
steam, as when the locomotive de- 
scends a grade with steam shut off 
from the valve chest. Fig. 1 is a per- 
spective and Fig. 3 a side sectional 
view of a steam chest in which the 
valve is provided with this improve- 
ment, which forms the subject of a 
patent issued to Mr. Daniel Kiley, of 
No. 12 Cooper Street, Brooklyn, N. Y. 
Under the lid of the steam chest is a 
pressure plate, held a short distance 
away from the lid by spacing blocks 
at each corner, thus affording a small 
steam space between the lid and plate, 
which is of less width and length than 
the inside of the steam chest. There 
are the usual steam ports and pas- 
sages, as indicated by the arrows in 
Fig. 2, but in the top of the valve 
body are cut grooves near each side 
and end wall, intersecting each other 
at the corners to form a rectangular 
channel all around the top of the 
body, and in this channel is placed a 
washer plate of the same shape, there being below the 
plate, in each side and end channel, a semi-elliptic 
spring, as shown in Fig. 3, there being also at each 
corner a pin, around which is held a spiral spring. 
Upon the washer plate, in each groove, is inserted a 
joint bar, fitting practically steam tight, but free to 
slide vertically, the upper sides of the bars having a 
steam tight engagement with the lower side of the 
pressure plate, so that a shallow air tight chamber is 
produced between the plate and the top of the valve 
between the grooves, which is maintained when the 
valve is in motion. In connection with this chamber 
there is centrally formed an aperture in the top wall of 
the valve, in which is screwed a valve box having a 
disk valve that closes upwardly, but, when free to do 
so, drops slightly, opening a passage through lateral 
holes in the valve box. In the Ud of the steam chest 
is also held a winged valve, sliding above a hole in the 
pressure plate by the loose engagement of its .wings 
with a cupped recess in a cylindrical plug screwed in 
the lid, the hole in the pressure plate being thus sealed 
when the valve is held upon the plate by steam pres- 
sure. This winged valve and aperture in the pressure 
plate may be located at either side of the center, if de- 
sired, or anywhere within the air tight space under the 
pressure plate, and in the plug is located an oil cup or 
other means of supplying the lubricator required. 
When the locomotive is using steam and the wing 
valves close the aperture in the pressure plate, there 
will be only normal air pressure in the chamber under 
the plate, but when steam is cut off and the locomo- 
tive, in descending a grade, pumps air out of the steam 
chest, the wing valve is opened and the lower valve is 
closed by the vacuum. These valves thus allow the 
vacuum to get hold of the whole top surface of the 
main valves, the same as an ordinary valve without a 
balance, and lessen the friction between the joint bars 
and pressure plate. 

■ I » I ^ 

AN IMFBOVED OBE WASHING JIGGEB. 
The illustration represents an ore washing machine 
designed to be simple and durable in construction, and 
very effective in operation, completely separating the 
ore from the tailings. It has been patented by Mr. 
Thomas Rowe, of the East Fork Concentrator, Triumph 
P. O., Alturas County, Idaho. Upon a suitable frame 
are blocks, on which reststhe jigging frame, supporting 
transverse rollers over which passes the endless carrier 
belt, also passing over rollers journaled at the ends of 
the main frame, one of the latter rollers receiving mo- 
tion to move the belt. The jigging frame is slightly in- 
clined longitudinally, and is also inclined transversely, 
the belt being correspondingly inclined in the two di- 
rections. After the belt leaves the roller at the high 
end of the table, toward whichits top portion always 
travels, it passes under a roller in a depositing trough 
beneath, filled with water or other suitable liquid, and 
adapted to receive the precious metals separated from 
the tailings. The belt passes from this trough upward, 
over an intermediate roller, and thence around an ad- 
justably journaled roller, whereby its tension may be 
conveniently regulated, before passing over the roller 
at the other end of the table. On the sides of the jig- 
ging frame are transverse strips resting on the tops of 
cams, as shown in section in Fig. 3, these cams being 
secured on longitudinal shafts, one of which has a cone 
pulley connected by belt with a power shaft, while 



each of the shafts, one on each side of the machine, has 
a crank arm, and the crank arms are connected with 
each other by a link, as shown in Fig. 2, whereby, as 
the machine is operated, the cams are continuously 
lifting and suddenly dropping the jigging frame, there- 
by imparting to it a jigging motion. A belt from the 
longitudinal shaft rotates a short shaft, on which is a 
worm in mesh with a worm wheel on one end of the 
shaft carrying the roller over which the carrier belt 
passes at the high end of the table, giving a traveling 
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KILEY'S BALANCED VALVE. 



motion to the belt as the jigging frame is operated. At 
the high side of the frame, but near its lower end, di- 
rectly over the belt, is the inlet chute, through which 
the ore is passed on to the belt, a trough to supply water 
being also adjustably supported at the desired distance 
above the high side of the belt by means of transversely 
extending slotted arms connected with vertical slotted 
posts. One or more perforated water supply pipes also 
extend over the belt near its high end, for the further 
washing of the pulp and clearing of the ore. At the 
low side of the frame is an inclined board discharging 
the tailings into a longitudinal trough, having a par- 
tition near its high end forming a second compartment, 
the latter discharging into a receptacle, into which 
some of the heavier tailings are washed, to be treated 
over again, while at the lower end of the frame is a 
transverse board to prevent the material flowing off 
that end of the belt. As the pulp is fed on to the carrier 
belt against the pitch of the latter, the jigging motion 
and the flow of water cause the heavier particles to be 




HOWE'S OBE WASHING JIG6EB. 

gradually separated from the tailings as the belt ad- 
vances, the tailings passing into the trough on the low 
side. The ore, however, settling upon and adhering to 
the belt, is carried forward in almost a straight hne, 
adhering to the belt when the latter passes over the 
roller at th 3 high end, to be washed off and deposited 
in the settling tank. 



Tbe Ijangnage of ITIonkeys. 

Professor Gamer, who has acquired reputation as a 
student of the monkey language, proposes to visit 
Africa,, with such appliances for a residence among 
the gorillas as will enable him to become acquainted 
with their speech, the vocabulary of which is likely to 
be richer than that of ordinary monkeys. He infvends 
to occupy a large and strong iron cage, in whicTj he 
can be safe from the attacks of the powerful animvds, 
while he listens to their remarks and preserves th^m 
by the phonograph. Professor Gamer thinks that hie 
will be able to ascertain the views of leading gorillas 
with less difficulty and more precision than is possible 
in the ease of some distinguished persons who spef- 
with great facility on topics of vital interest. 
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THE "TEMPLE BLOCK," SALT LAKE CITY. 

The Mormon Tabernacle at Salt Lake City, the 
central one of the three structures shown in our illus- 
tration, has had the reputation of being, ever since its 
erection, the largest assembly hall in America. It is 
capable of comfortably seating 8,000 people. It is 350 
feet long, 150 feet wide, and 80 feet high. The build- 
ing was completed October 6, 1867, having been a little 
more than two years and a half in process of erection. 
Its construction was superintended by Mr. Henry 
Grow, and the cost was paid by the voluntary contri- 
butions of the Mormon people. The roof is composed 
of a lattice truss, the thickness from the inside of the 
ceiling to the shingles being ten feet, and the trusses 
resting upon forty-four sandstone piers built in the 
most substantial manner. There are twenty double 
doors, nine feet wide, opening outward, with large 
windows above them running up under the eaves, 
serving the double purpose of lighting and ventilation, 
there being also two large windows in the roof. It is 
lighted by electricity. The large organ with which it 
is furnished was made in Salt Lake City, and nearly 
all of the work was done within the Tabernacle itself. 
Mr. Joseph Ridges superintended the construction and 
Messrs. Johnson & Taylor added many improvements. 
It has 57 stops and 2, 648 pipes, the largest made of 
wood brought from Southern Utah, and its cost was 
over $100,000. 

Twice a year, April 6 and October 6, the Tabernacle 
is filled to its utmost capacity. Perhaps the most re- 
markable thing about the building is its marvelous 
perfection as a sound chamber, a faint whisper being 
plainly heard 350 feet away, at which distance also can 
be distinctly heard the fall of a pin dropped only two 
inches upon a table. The latter fact was demonstrated 
only a few weeks since, in the presence of a represen- 
tative of the Scientific American. Curiously enough, 
however, [it appears that, although a speaker need 
never speak very loudly to be distinctly heard in all 
parts of the building, yet a serious obstacle to the 
hearing frequently arises from any noise made by the 
hearers — the moving of feet, or other slight cause, nat- 
urally producing as far-reaching effects as the voice. 

The Temple, shown at the right of the picture in its 
present unfinished state, was commenced in 1858. 
Upon the arrival of the Mormons in Salt Lake Valley, 
in 1847, Brigham Young, looking toward Ensign Peak, 
marked the site with his cane, saying : " This is the 
place to stay ; this is the spot I have seen in vision." 
Whpn complfeted it will be one of the most durable and 
imposing edifices in America. The walls are ten feet 
thick at the surface of the ground. There are to be 
three towers at each end, the center ones being each 
230 feet high. The building is 186 feet long by 99 feet 
wide. It is built of white granite, quarried at the 
mouth of the Little Cottonwood canon, twenty miles 



The Assembly Hall, in the southeast corner of 
"Temple Block," is 68 by 130 feet in size, and has an 
auditorium designed to seat 3,000 persons. The cost of 
the building was nearly $350,000. 



A MACHINE TO 6SIND SICKLE BLADES, ETC. 
A compact and simple machine to facilitate the 
grinding of sickle blades of harvesters or mowing ma- 
chines while on the cutter bar, giving them a correct 
beveled cutting edge, and also adapted for sharpening 




KNOBEL'S SICKLE GBINDER. 

cutting tools of various kinds, is shown in the accom- 
panying illustration. The improvement forms the 
subject of a patent issued to the Rev. A. Knobel, of 
Louisville, Ky. To a forwardly extending portion 
attached to a casting to which the four legs are bolted, 
is attached a sickle clamp, consisting of three pieces, 
one of which is bolted to the base piece, an intermediate 
part being attached to this piece by a hinge joint, and 
an upright clamping section being hinged to the inter- 
mediate part, whereby the knife may be kept in a 
horizontal position and at the same time moved per- 
pendicularly to bring all parts of the edge to be ground 
against the stone. A lever inserted in holes in either 
side of the intermediate piece may be used to move 
the knife perpendicularly, but this lever may be dis- 
pensed with, and the knife moved by simply grasping 
a two-part handle, the lower part being movable, 
so that by closing the hand the knife is gripped. The 
clamping section has side arms or extensions, whereby 



it may be adjusted backward and forward, while the 
seat-holding rod is held in any position to which it 
may be raised by a key seated in the socket portion of 
the support. The tool rest or table is designed to facili- 
tate the handling of the work, and the cranks and 
pedals are adapted to insure a steady motion in either 
direction. 



The manufacture of Mosaics. 

One of the few industries of Rome is the manufac- 
ture of mosaics, the largest establishment being under 
the control of the Church, and employed almost entire- 
ly in the adornment of churches and religious estab- 
lishments. The process of making a picture in mosaic 
is very slow and requires the highest order of skill. To 
begin with, mosaic is made of glass, and its value con- 
sists in its being indestructible. 

The workmen in great pictures have to use something 
over 36,000 shades of colored glass to produce the tints 
requisite, as in a mosaic every color is necessary, just 
as in an oil painting. To make a picture, the process 
is this : A plate of metal of the required size is sur- 
rounded by a raised margin an inch in height. A mas- 
tic cement of powdered stone, lime and linseed oil is 
spread over the bottom of the plate, and that is covered 
up with plaster of Paris to the level of the rim. Upon 
this the picture to be made is very carefully drawn, and 
the mechanic's work begins. 

He takes a piece of glass of the exact tint necessary 
and fits it into its place, grinding to the shape. Then 
he goes on, one piece at a time, till the picture is finish- 
ed ; then the face is ground down to smoothness, and 
the picture is set in its place. 

Some of the greatest pictures of ancient and modern 
times are in mosaic, the tints, with all the delicate 
shades, being carefully reproduced as in oil, and the 
effect being finer. The ceilings of many of the great 
churches of Rome are entirely of mosaic, as well as 
many of the altar pieces and other decorations. As 
they are entirely indestructible, and never lose their 
color, they are very much prized. A picture in mosaic 
costs a great deal, but then it is eternal, barring fire 
and earthquakes. 

All over Rome there are small shops devoted to the 
manufacture of mosaic table tops, box covers, etc., the 
workman toiling all his life on one subject. The man 
who begins on St. Peter's or the Coliseum never does 
any other subject, and he becomes so skillful in this 
one that he is enabled to execute it not only well, but 
cheaply. He has only the tints to manage that enter 
into one picture, and he places them mechanically and 
very rapidly. 



Cement for Metal. 

This well known cement, which is prepared from 
zinc oxide and zinc chloride and some other material. 




THE FIVE MILLION DOLLAR MORMON TEMPLE AT SALT LAKE CITY. 



dig*:ant, a^id formerly hauled by ox teams, but now 
bfwught by rail direct to the Temple grounds. It has 
o*>st up to date nearly four millions of dollars. The 
IHormon temples are not designed for public worship, 
tout for the administration of ordinances, rites and 
r^*">-^onies, etc., and the assemblies of the orders of the 
pric:.thood, 



the knife will be firmly seated when the end sections 
are being operated on, and the clamp, while holding 
the knife securely, allows it to be quickly and easily 
released and a new section clamped as the work pro- 
gresses. The seat for the operator has a pipe support, 
in the upper end of which slides a piece of square iron, 
to which the saddle is attached by a set screw, so that 



such as iron slag, powdered glass, etc., may be caused 
to set more' slowly by adding with the zinc chloride, 
when it is mixed with the other ingredients, some zinc 
sulphate and powdered limestone. The adhesive power 
of the cement (for cementing metals) may be increased 
by the addition of 3 per cent of ferrous sulphate. — H, 
Spenle, 
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starboard and Port. 

Since the 1st of July, of this year, the old words of 
command for altering the helm, viz.j "starboard" or 
"port," have been given up on board the ships of the 
North German Lloyds and the Hamburg-American 
lines, and the order "right" or "left" substituted. 

It is diflBcult to break with old customs, and seamen 
in especial are conservative ; it is, therefore, not a mat- 
ter of wonder that many old sailors look with great dis- 
favor upon this latest innovation. On board the steam- 
ers of the two great lines mentioned above, however, 
the change has been made obligatory, and, according 
to a report forwarded to the directors by one of their 
oldest captains, who was himself opposed to the idea, 
has been attended with the happiest results. 

As soon as the order "right" is given, the telegraph 
is moved to the right, the wheel is revolved to the right, 
the ship turns to the right, the rudder indicator points 
right, the rudder itself moves right, and the steering 
mark on the compass as well ; and so viae versa when 
the order " left " is given. Nothing can besimpler, and 
no possibility of mistake can arise. 

The objection has been raised that the new words of 
command are not international, and are therefore 
illegal. This statement, however, will not hold good, 
as both English and American pilots, in whom every 
one has ooniidence, have made no difficulties in using 
the new words of command when piloting ships of the 
two before mentioned companies. — Nautical Magazine. 



THE "ADAMSON" GUN. 

The illustrations represent a sectional elevation, end 
view, and plan respectively of a gun invented by the 
late Mr. Daniel Adamson. The principal feature of 
this type of gun consists in abolishing the trunnions 
and substituting therefor a ball joint. A, or spherical 
enlargement, which works in a suitable socket on the 
gun carriage. The advantage claimed for this arrange- 
ment is that the gun — a model of which is now exhib- 
ited — can be readily trained to cover a much greater 
range without moving the car- 
riage. The gun was made at 
Bofors, in Sweden, and, ac- 
cording to Industries, has 
been tested by Swedish artil- 
lerists with the following re- 
sults : 

The gun was iired iive times 
in twenty seconds. An eleva- 
tion of 35 degrees was found 
to carry the projectile 26,350 
feet, or nearly iive miles. 
Eighty-five rounds were fired. 
It is stated that the gun, with 
even more than sufficient 
strength, combines great du- 
rability with respect to its 
weight, and that the mechan- 
ism is simple and easy to man- 
age, and does not require ex- 
perts for its handling. The 

leading particulars of this gun are : Caliber, 3'36 inches, 
length, 98 43 inches ; weight, 1,300 pounds; rifling, num- 
ber of grooves, 24 ; depth of grooves, 0'039 inch ; width, 
0'395 inch ; width of lands, 0*138 inch ; twist muzzle, 33 
caliber ; weight of shell, 14 "77 pounds ; weight of charge 
(black powder), 5 '51 pounds ; volume of chamber in 
case, 161 '73 cubic inches; volume of bore, 796'40 ; muzzle 
velocity, 1,930 foet with black powder, and 1,970 feet 
with smokeless powder. 



Iietters Patent for Inventions. 

The origin of letters patent for inventions dates as 
far back as the Statute of Monopolies in the reign of 
James I., by which statute exclusive rights were given 
to the first and true inventor of a new manufacture for 
a term of fourteen years, provided it was not contrary 
to law or mischievous to the State. A patent for a use- 
ful invention is not under our Jlaw, nor, indeed, under 
the law of England nor any foreign country at the pre- 
sent day, the grant of a monopoly in the sense of the 
old common law. It is the grant by the government to 
the originator, discoverer, or inventorof a new and use- 
ful art, machine, manufacture, or composition of mat- 
ter, or any new and useful improvement thereon, of the 
exclusive right, for a term of years, of practicing that 
invention. The consideration for which this grant is 
made by the Crown is the benefit to society resulting 
from the invention, which benefit is conferred upon the 
public by the inventor : first, by the immediate prac- 
tice of the inventor under the patent ; and, secondly, 
by the practice of the invention or the opportunity to 
practice it, which becomes public property on the ex- 
piraiion of the patent. 

The history of patents in Canada begins in 1834, 
when the first patent was issued on the 8th of June to 
one Noah Cushing, of the city of Quebec, for a washing 
and fulling machine. From that date up to the year 
of the confederation of the Provinces, there were only 
1,866 patents issued, and these comprised the patents 
issued by each of the provinces or colonies, which be- 
fore that period had a separate patent act of its own. 

Since confederation, however, a great increase has 
been made in the number of patents taken out in Can- 
ada, nearly 40,000 patents having been issued since 
then. Our valuable manufacturing, lumbering, and 
mining industries, fostered and protected by the 
national policy, have in a large measure stimulated the 
progress of invention in this country, and it may safely 
be said that the sons of this fair dominion have pro- 
duced inventions the importance of which is in no de- 



ers of tyrants, and the like. And if any one rightly 
compare them, he will find the judgment of antiquity 
to be correct ; for the benefits derived from inventions 
may extend to mankind in general, but civil benefits 
to particular lands alone. The latter, moreover, last 
but for a time, the former forever. Civil reformation is 
seldom carried on without violence and confusion, while 
inventions are a blessing and a benefit without injur- 
ing or affiicting any."— T^e Canadian Manufacturer. 
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The Tocci Tirins. 

The Southern Practitioner, an influential monthly 
devoted to medicine and surgery, published at Nash- 
ville, Tenn., has produced in the January number the 
engraving of the Tocci twins, with the description, 
which appeared in this paper in issue of December 13, 
last year. In referring to this interesting specimen of 
tocology, the editor states the source from which his 
article is derived as follows : 

"The description is taken from that standard and 
most reliable publication, which we regard as the best 
journal in America or the world, the SciElfTlFiC Ameri- 
CAH'. Having had a personal and private interview 
■with Mile. Christine Millie in 1860 ; having seen and 
had a personal interview with Messrs. Chang and Eng, 
the great Siamese twins ; and in a somewhat arduous 
work in medicine since 1854, It has been my opportunity 
to see more or less of monstrosities and abnormal forma- 
tions, yet I do not hesitate to class the Tocci twins as 
something more than remarkable. It is to be hoped 
that if they ever marry they will have ' two souls with 
but a single thought, two hearts that boat as one.' " 

< I » > » 

Antl-Frlctlon Bearings. 

The metal of the well known patent Magnolia anti- 
friction bearings has been found by analysis to have 
the following composition : 

Lead 80 1b. 

Antimouy 15 " 

Tin 6 " 

Bismath 4 oz. 

Graphite 8" 

Aluminum 4 •• 



THE "ADAMSON" GUN. 

gree inferior to those of our neighbors south of us. 
Such is the enterprise of Canadians that patents 
for important inventions are now being taken out by 
them not only in Canada, the United States, and Eng- 
land, but in the various colonies of the empire, and in 
many foreign countries. 

Patents are granted in Canada for a term of fifteen 
years. The first government fee is $30, which fee pro- 
tects the invention for five years, two further fees of 
|30 for each succeeding five years being requisite in 
order lo protect the invention for the full term. It is, 
therefore, necessary] to pay the first fee in order to ob- 
tain the patent, and the subsequent fees in order to 
keep it alive the full term. Two other requisites are 
necessary in order to keep the patent alive, namely, the 
article covered by the invention must be manufactured 
within two years from grant, and it must not be im- 
ported for more than a year. Specifications, drawings, 
and models are required to be sent to the Canadian 
Patent Office before a patent will be granted, and such 
is the importance of having inventions thoroughly cov- 
ered, in order to protect the inventor from infringe- 
ment, that special experts are employed by inventors, 
so that their applications may be prosecuted to a suc- 
cessful issue before the Patent Office. It is essential 
that men having a legal as well as a mechanical experi- 
ence should be employed. 

Many people are in the habit of not only thinking of, 
but speaking of, inventors as cranks. But when one 
considers the advantages reaped from the indomitable 
energy and perseverance of such so-called cranks, it 
must be confessed that to that class of the community 
we are more indebted than to any other. 

Lord Bacon corroborates thisj statement in the fol- 
lowing : 

" The introduction of great inventions appears one 
of the most distinguished of human actions, and the 
ancients so considered it ; for they assigned divine 
honors to the authors of inventions, but only heroic 
honors to those who displayed civil merit, such as the 
founders of cities and empires, legislators, the deliver- 
ers of their country from lasting misfortunes, thequeU- 



The Carbonization of Wool. 

The successful extracting of cotton from union cloths 
without injury to the reclaimed wool has led to the ex- 
tension of the process to raw wool for the purpose of 
ridding it of burrs and other particles of vegetable mat- 
ter. These burrs are very difficult to remove, and often 
leave a large amount of waste during the process of ex- 
traction, while, if allowed to remain, they would do in- 
calculable mischief to the yam. There are two methods 
of dealing with them in general use — one is to pass the 
wool through a burring machine, which beats the burrs 
from the wool ; and the other is to destroy the burrs by 
carbonization. The former method is most suitable 
when the wool contains large burrs ; but carbonization 
is more economical for wool containing small burrs, 
straw, chaff, and other small particles of matter. One 
drawback in using the burring machine is that many of 
the smaller burrs adhere to the wool after being passed 
through the machine, and carbonization is afterward 
resorted to, in order to reclaim the wool attached . to 
them. For this and other reasons the chemical process 
is likely to totally supplant the burring machine in 
course of time. The process generally adopted is simi- 
lar to the one followed in making extract wool. The 
burry wool is first saturated with a dilute solution of 
sulphuric acid, whizzed in a hydro-extractor, and after- 
ward opened out and spread in a heated room. Here 
chemical action is quietly at work, the burrs are de- 
prived of their hydrogen, and crumble to carbon, while 
the wool is liberated and washed. 

Another method which 
finds favor is to saturate the 
wool with a solution of chlo- 
ride of aluminum (Ala Clu). 
After boing whizzed and dried, 
it is taken to a room heated 
to about 300° F., where it re- 
mains for a little less than an 
hour. Washing in fuller's 
earth and water follows, by 
which the chloride is removed 
and the residue of carbonized 
matter washed away. The 

- _ . . ^ prejudice which formerly cx- 

— I— i--" — isted against these methods 

of extracting burrs is rapidly 
disappearing, as experience 
has proved that if the wool 
be properly clean previous to 
carbonization, and the acid 
the required strength, no in- 
jury to the fiber is caused, neither is the felting of the 
wool in any way destroyed. 

■»<■>» 

Convention of tlie National Association of 
Inventors, 

On January 19 of the present year, the National As- 
sociation of Inventors held their first annual meeting. 
This body is tho outcome of the Patent Centennial 
which met at Washington last winter. The list of 
officers includes distinguished names. The President, 
Dr. Gratling, of Hartford, Conn., known as the invent- 
or of the Gratling gun, occupied the chair, and was the 
writer of the presidential address, which was read by 
the Commissioner of Patents, Hon. George E. Simonds. 
Other officers of the association are as follows : Vice- 
Presidents, Hon. Gardner D. Hubbard, president of 
the American Geographical Society ; Wm. A. Anthony, 
president of the American Institution of Electrical En- 
gineers ; Thomas Shaw, of Philadelphia, inventor ; 
and Hon. Benjamin Butterworth, secretary of the 
World's Fair ; Secretary, Prof. J. E. Watkins ; Treas- 
urer, Mr. Martin E. Stone. 

The pi esident's address touched upon the propriety of 
liberal treatment of inventors, the necessity for increas- 
ing the number of Patent Office examiners, and th« 
necessity of a special patent court. The World'* Fah- 
and the exhibition of the results of American invention 
were also spoken of. Informal discussions of the work 
of the two main committees on legisiatioi; and manu- 
factures occupied much of the time of the meeting, and 
finally an adjournment was taken for one year, to meet 
again in Washington. 



i I 
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A WELL known business man, referring to th^ success 
of his firm, said : '' We attend to our own business and 
nothing else. You never hear of any of us bein^ on 
the road nor out driving. We do not go to the theauer. 
We have no outside business — no ventures or specuHa- 
tions in oils, wild lands, patents or stocks. What mon«ey 
we have we have put into our house. We take care Orf 
our business and our business teikescareof us. We keep 
abreast of the time." 
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TEE NEW AMEBICAN WAB STEAUEB MIAITTONOMOH. 
The double turreted monitor Miantonomoh repre- 
sents the latest accession to the United States navy. 
She is now practically completed, and nothing is left 
for her full equipment and preparation for war but the 
introduction of some minor pieces of machinery, and 
some 'additional supplies, her crew and much of her 
ammunition being now on board. She is a typical 
battle ship. It is believed that there is no ship of war 
afloat in any water that she could not cope with. In 
the matter of speed, she is, like all the monitors, some- 
what deficient, her rated speed being i0}4 knots per 
hour. 

The keel of the Miantonomoh was laid by John 
Roach & Sons, at their works on the Delaware River, 
in 1874, and the hull was completed there. In many 
respects she represents a reproduction of the old 
wooden monitor Miantonomoh. The present ship is 
built of iron, except as regards her armor plates, which 
are of steel. The general dimensions, as given in the 
oiflcial records of the navy, are as follows : 

Length, 250 feet; beam, 55K feet ; mean draft, 14 
feet IpC incites ; displacement, 3,815 tons ; indicated 
horse power, 1,030. The maximum depth is 17 feet 43^ 
inches, leaving about 3 feet of freeboard. The engines 
are of the inclined compound type, and actuate twin 
screws. The armor of the hull consists of a protective 
belt 6 feet deep ; the upper section is 7 inches thick, 
and goes 18 inches below the water line. The next sec- 
tion is composed of two superimposed plates, one 3 
inches and one 3 inches, and the final strip at the bot- 
tom of all is 3 inches thick. The deck, which is almost 
flat, and non-deflective, is composed of two superim- 
posed plates of % inch steel planked over with 4 inch 
pine. 

The outer plating of the turrets is llj^ inches thick. 
This is backed with 10 inches of wood, which is again 
backed with two steel plates, each }4 inch thick. The 
turrets are 24 feet in external diameter, rise a little over 
6 feet above the deck, and are each surmounted by a 
conning tower a little less than 8 feet diameter at the 
base, and projecting 2 feet above the top of the main 
turrets. In action, when the turret is struck, rivet 
heads or spUnters are liable to be detached and to fly 
off with considerable velocity. To protect the firing 
crew from injury, an inner shield lines the turret. 
This shield is spaced off 8 inches from the backing, 
and is composed itself of ^ inch steel plate. The de- 
flective armor of the conning tower is 9 inches thick. 

In each turret two 10 inch breech loading rifles are 
mounted ik parallel, and are manipulated by hydraulic 
gear. Each gun is held in place by hoops upon a sad- 
dle, which is free to slide back and forth upon the rails 
of the carriage. As shown in the cut, the carriage 
is pivoted to the turret at its front end, so as to be 
incapable of recoil. The recoil backward of the gun 
itself is checked by a hydraulic cylinder containing 
water, through which a piston is driven by the action 
of the gun on its recoil. A very limited waterway is 
provided for the escape of the water from behind the 
piston, so as to bring the gun to a stop without serious 
shock. With a full charge, the gun recoils about forty 
inches. 

Below the gun deck of the turret the space is utilized 
for the supply of ammunition. The shells and powder 
cartridges are brought in, and, by means of a circular 
railroad, are wheeled around the turret so as to come 
imder the hatch, which, of course, shifts around as the 
turret turns. An elevator is provided for carrying 
them up to the gun deck, and there they are shipped 
on a carriage upon another transverse railroad, which 
brings them opposite the open breech of the piece. 
For loading, the breech is dropped, bringing the bore 
in line with an inclined hydraulic cylinder and rammer 
in its rear. An approximately vertical hydraulic cylin- 
der and piston permit the breech to drop or raise it, 
as desired. The shell is pushed home by a hydraulic 
rammer ; next the powder is inserted, bag by bag, and 
pushed home by the same rammer. Brown perforated 
hexagonal prismatic powder (Dupont's) is used. It is 
packed tightly in the cartridge bags, several of which 
.'1 re used for a charge. In the rear of each bag are nine 
i<f\'agonal grains of priming powder to disseminate the 
ignition. The breech block, which is of the interrupted 
BCTMW type, with mushroom and .gas check, is inserted 
and tui-ned home, a copper priming needle is pushed 
■S^iiroiigli the axial vent of the breech block, so as to 
I>i*5k a hole in the rear powder cartridge, the primer, 
"'^•■eh may be frictional, detonating, or electric, is put 
X,- 1-"*' 't' . ■■'nd the gun is ready for firing. The direction 
tjf lire is fixed by rotating the turret. In the conning 
■..•vprc, the firing ofBoej- looks o'tt of a little cross-shaped 
Tcfei' fow, which in itself forms the rear sight ; forward 
oif. the roof of the turret is the front sight. These two 
a};fe arranged accurately parallel with the vertical 
pfanos passing through the axes of the guns. The 
elevation of the guns is determined by the hydraulic 
ram just mentioned, and actuated by a lever in the 
conning tower, and the firing ofiflcer has at Tiis side a 
dial indicating the number of degrees of elevation 
given each piece. 

Through the center of the turret a hollow spindle 
runs down the bottom of the ship, through which com- 



munication is had from the conning tower to the 
different mechanism required to be worked therefrom. 
Without leaving his place, the firing oflBcer can locate 
the turret to bring his sight to bear upon the object, 
can raise or depress either or both of the guns to get 
the range, and can fire them singly or simultaneously, 
if desired, by the electric primers, simply pressing a 
bulb to produce the ignition. Immediately after firing, 
the turret can be rotated so as to present its unperfo- 
rated side to the enemy, while the guns are being 
loaded. Levers and valve handles are provided for 
all the manipulation, within easy reach in the conning 
tower. By the speaking tubes and bell calls of the 
central spindle, the officers in the tower can communi- 
cate with all parts of the ship, including the other 
turret. 

The water supply for the hydraulic machinery of the 
turret enters through this center spindle, which, it 
will be understood, is stationary, the turret rotating 
around it. Two collars, three sided, or D shaped, in 
section, encircle its lower part, and, as these collars 
rotate with the turret, the water is delivered into one 
and discharged from the other, through the center 
spindle. The problem to be solved was the introduc- 
tion of water into machinery in and moving with a 
rotating turret, through whose center a stationary hol- 
low spindle extends. 

The ship is provided with a fighting mast of hollow 
steel, through whose center ammunition is hoisted to 
the fighting top. Her armament includes the four 10 
inch breech -loading rifles, whose manipulation has been 
described, and which weigh about 63,000 pounds apiece. 
One is 27 feet, another 29 feet, and two are 30 feet 
long. They have a practical range of 7 miles. The 
service charge is 256 pounds of powder. The projectile 
is a cast iron shell with soft metal rotating band, 
weighs 500 pounds, and contains about 12 pounds of 
shell-exploding powder, contained in 128 cotton bags. 
Bach shell has a percussion primer. The guns are 
American in their assembling, having been turned out 
at the Washington navy yard. The shell is 9^^^^ inches 
diameter, giving only ^V inch total windage. The 
rotating band, however, fits so tightly as to leave little 
chance of escape of gas. 

A very important feature is the steering mechanism. 
The ship steers very badly by hand, but is provided 
with steam steering engines that keep her under per- 
fect control. An electric steering device is to be put in 
that will enable her to be worked from either conning 
tower. Thus the ship will be fought entirely from 
this point, the steering, rotation of the turret, ranging 
and firing of the guns, being effected therefrom, and 
within absolute control of a single man if desired. 

To prevent water from entering around the turret a 
diaphragm of leather is provided which encircles the 
base of the turret and is held down by segmental 
plates of metal and expansion turnbuckles against a 
wooden scupper groove. In action the turnbuckles 
are to be backed up a little to relieve the friction, so that 
the turret can be turned freely and without injury to 
the diaphragm. 

A double line of teeth encircle the base of the turret, 
with which the turning engine engages. The turret is 
carried by 20 forged steel coned rollers, 14 inches dia- 
meter and 10 inches thick. Eight small horizontal roll- 
ers bear against the interior of the base, to prevent 
lateral displacement. " 

The vessel has a double bottom, a clear space of 28 
inches existing between the two skins. She is lighted 
throughout by electricity. 
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The Coloration of Preserved Foods.* 

The time-honored method of imparting a beautiful 
green color to preserved foods consists in treating the 
articles to be colored with a solution of copper sulphate, 
which is quickly poured off and the last traces removed 
by repeatedly washing with water ; the preserved 
articles are then boiled and the vessels containing them 
are soldered up. The coloration results from the form- 
ation of the copper salt of an acid derived from phyllo- 
cyanin. This body is very inert, is insoluble in water, 
hydrochloric acid and acetic acid, soluble in alcohol, 
and indifferent to the action of light. As the quantity 
is quite small, only a few milligrammes in 100 grammes, 
the author is disposed to tolerate the practice. 

The green coloring matter of leaves, etc., is extremely 
sensitive both to light and to acids of every kind. In 
order to hinder its decolorization, sodium carbonate is 
commonly added to green vegetables before cooking, 
by which treatment free acids are neutralized, and also 
such salts as potassium acid oxalate. Not only is the 
action of the acids upon the chlorophyl thus pre- 
vented, but a relatively stable sodium salt, green in 
color, is formed, enhancing the effect. A.- Tschirch. 



The 100 Puzzle. 

To the Editor of the Scientific American : 

The request of I. W. B. (Dec. 19, 1891) for a solution 
of the " 100 " puzzle has, I note, brought out a number 
of ingenious evasions of the terms of the puzzle. The 
only way in which a study of such problems can be 
made of use is in trying to discover why they are 
insoluble. 

Referring to the table below, the reader can see that 
the sum of nine consecutive numbers, beginning at 1 
(column 1), is equal to 5 nines, 45, and that the trans- 
ference of any figure to the place of tens (columns 2 
and 3) subtracts the amount of the figure from the 
units and adds it to the tens, thus increasing the total 
by as many nines as there are units in the figure. The 
sum of any nine consecutive figures can never be there- 
fore anything but a multiple of nines. The sum of any 
nine consecutive numbers (columns 4 and 5) will also be 
as many nines as the lowest figure of the series contains 
more than one, plus the original 5 nines of the lowest 
series, and the sum of any two series will differ by as 
many nines as the difference in their lowest figures. 



An alloy which adheres firmly to glass and can, 
therefore, be used for joining up glass tubing, is said, 
by Mr. F. Walter, to be made by adding 5 per cent 
of copper to 95 per cent of tin. The tin is first melted 
and the copper added subsequently. 



9 
8 
7 
6 
5 
4 
3 
2 
1 

45 
5 nines. 



7 
6 
5 
4 
3 
2 
10 

54 
6 nines. 



7 
6 
5 
4 
3 

20 
1 

63 

7 nines. 



14 
13 
12 
11 
lO 

9 

8 

7 

6 

90 

5 nines + 
5 nines. 



19 
18 
17 
16 
15 
14 
13 
13 
11 

135 

5 nines + 
10 nines. 



—9— 
— 8— 
— 7— 
— &- 

'-4— 
— 3— 

— a— 
— 1— 



45 



Another peculiarity of the nine digits is that shown 
in column 6, where each of the 5 nines is successively 
canceled till there is no remainder. 

I saw it demonstrated some years ago that all the 
curious properties of the figure 9 would pertain to the 
figure 8 if our notation was reckoned by nines instead 
of by tens. A. C. B. 

Frankford Arsenal, Pa. 

< ( ■ I » 

Hon^ to Improve the Acoustics of Halls and 
Churches. 

To the Editor of the Scientific American : 

I have read with much interest what Dr. Ephraim 
Cutter has suggested about getting the key note of an 
auditorium, all of which is reasonable, but now 1 will 
suggest a remedy for a very little trouble with churches 
and halls where it is most difficult to hear the voice of 
the speaker distinctly for more than 25 feet distant. 

The reason is that the sound is absorbed by the walls 
and furniture on the same principle that dark surfaces 
absorb light and heat. 

In my long experience in constructing cold storage 
and refrigerating rooms, I have found, when the rooms 
were perfectly covered with a jacket of thick cotton 
rattan, without a single board or piece of wood in sight, 
that ordinary talking could be easily heard a hundred 
feet distant. 

We now use an artificial board about one inch thick. 
It is very porous and lighter than cork, and is entirely 
free from vibration, and thus a perfect non-conductor 
of sound as well as of heat. If a hall should be finished 
with this insulating board instead of plaster and wood 
finish, there would be no trouble for any speaker to be 
heard in the most remote corners. A. J. Chase. 

Boston, Jan. 26, 1892. 



* Read at the sixty-fourth meeting of the Deutecb, Naturtorech. u. 
Aerzte. Through Chem. Zeit. 



Street Railroads. 

It is but a little time, says the Railway Age, since all 
street railways were horse railways, and it is surprising 
to learn that already more miles of lines are operated 
by electricity and steam power than by animals, and 
still more surprising that electricity is even now used 
for more than half as much mileage as that operated 
by animal power, as the following statistics of the 
United States show : 

Number of miles operated by animal power 5,H3 

Number of miles operated by electricity 3.099 

Number of miles operated by steam motors 1 ,fll8 

Number of miles operated by cable 660 

The number of horses employed on street railway 
lines in this country is stated to have decreased 28,681, 
being now only 88,114, while electricity is still pushing 
forward at a rapid rate to displace the four-footed mo- 
tors. 

♦ I » I ♦ 

Electric lilglitlng at the World's Exposition, 

The Fine Arts Building is to have no fewer than 
13,000 incandescent lights. The grand Manufacturers' 
Hall is to have 3,000 arc lights of 3,000 c. p. each. The 
total reached so far for all the buildings is 5,180 arc 
lights and 14,700 incandescents, with some 10,000 more 
incandescents for the Administration Building. Allow- 
ing 30 cents per night per arc, that means over f 1,000 
nightly for arc lighting ; and should all the 35,000 in- 
candescents burn every evening there will be a further 
item of another $1,000, assuming a rate of one cent per 
lamp per hour for four hours. The lighting effects will 
certainly be the finest the world has ever seen. 
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THE WASHINGTON GUN FACTOEY. 

In 1866, the Washington navy yard was fixed upon 
as the site of a naval gun factory, for the finishing of 
guns from forgings furnished by outside American 
steel manufactories, a similar gun factory for the army 
being established at West Troy, N. Y. At that time 
'jhere were not in the country any steel manufacturers 
having the plant necessary to make these great forgings, 
but, under the encouragement guaranteed by the 
government, private enterprise was stimulated, and 
within the following two years both the army and 
navy departments were able to make satisfactory con- 
tracts with American producers, for the heaviest forg- 
ings, of a quality which would stand the severest tests. 
It is conceded that the plant now established at 
Bethlehem, Pa., is equal if not superior to any in the 
world for the production of armor and high-powered 
gun forgings. 

The Washington gun factory was promptly pro- 
ceeded with, and has already turned out a large nuia- 



The rifling is effected in a machine carrying a bar 
whose cutting head operates during withdrawal, va- 
rious devices being employed for regulating the twist 
or inclination of the grooves. The rifling is right- 
handed and the grooves are wider at the origin than 
at the muzzle. The breech is closed by the interrupted 
screw system. The factory is now well provi ded with 
the necessary boring and turning lathes, planers, 
slotters, shapers, and milling machines, drills, rifling 
machines, etc., which must each do their share in the 
work required upon the modern gun. 



Nickel Coating on Platinum or Silver. 

The following (says Za MetaUurgie) is the method 
of nickel-coating platinum, silver, or alloys of these 
metals adopted by the Societe de Laminage du Nickel, 
France. The metals to be united to each other should 
be in the form of plates or wires, the surfaces of which 
must be as clean as possible. The nickel should, more- 
over, be in such a condition of malleability that the 



used in pharmacy, chemical laboratories, and certain 
industries, owing to their perfect resistance to the 
action of acids and alkalies. 



Discover}' of Tlanets by ITIeans of Photograpbj't 

Dr. Wolf, of Heidelberg, has discovered two minor 
planets by means of photographic plates taken on 
December 22 and 23. One of these is new (No. 323), 
but the other is probably identical with Sapientia (No. 
275), whicli has only once been observed, in opposition. 
Since Dr. Wolf's discovery the two planets have been 
watched by Dr. Palisa at Vienna. The art of stellar 
photography has made rapid strides of late years, and 
has now become a powerful instrument in astronomical 
research. It has been expected that new planets 
would be discovered by this means, since, if two photo- 
graphs of the same region of the heavens be taken at 
different times, upon comparison, a planetary body 
will betray itself by its movement with regard to the 
fixed stars in the interval, or, if a single plate be ex- 




BORING, TURNING, AND CHAMBERING HEAVY GUNS AT THE WASHINGTON GUN FACTORY. 



ber of six inch rifled guns, with a smaller number of 
eight and ten inches caliber, and the work for nearly a 
year past has also embraced those of twelve inches 
caliber. Work is also proceeding upon lathes for the 
production of 13, 14, and 16 inch guns. Our view gives 
a good idea of the appearance of the lathe room, to 
which the forgings are first sent, after the most careful 
inspection, rigid tests being made of several pieces cut 
from each forging. The lathes are served by a 110 ton 
overhead traveling crane, composed of a bridge which 
travels lengthwise the shop, a trolley traversing the 
bridge and fltted with gearing that hoists and lowers 
the weight to be moved. The power is transmitted 
through square shafting, the motions being controlled 
by clutches. On their arrival, the cars containing the 
forgings are run under the overhead cranes, the forg- 
ings being thus taken directly to their respective lathes 
for boring and turning, two operations which are fre- 
quently performed at the same time, the cutting tools 
shaving off the outside of the tube while the " hog bit " 
is taking the first and second boring cuts. The final 
boring cut is taken with a packed bit, this work and 
that of rifling being intrusted to very skillful me 
chanics only, as any error here would cause the ruin of 
the piece. 



hammering or rolling which completes the welding 
should perfect the intimate conjunction of the metals. 
The surfaces to be united are powdered by a welding 
material, such as borax, and the two pieces are after- 
ward subjected to a suitable welding temperature ; 
they are flnally united by hammering or rolling. In 
order to insure a successful conjunction, the surfaces 
to be welded should be prevented from coming in con- 
tact with the air, which would oxidize the nickel in its 
red hot state. For this purpose, a method (one of 
several) may be employed which consists in envelop- 
ing at the outset the metals to be joined by thin 
metallic sheets. When, after suitable heating and 
hammering, the metals are welded, the protective sheet 
can be removed by pickling, scouring, or other method. 
With the view of preventing the soldering of the pro- 
tective sheet on the metals to be welded, it has been 
found advantageous to coat the interior surface of the 
protective sheet with a deposit of magnesia, lime, oxide 
of zinc, or other substance having the same properties, 
in order to obviate interior contact of the protective 
sheet with the me.tals to be welded. When the weld- 
ing is finished, the protective sheet can easily be 
removed. Plates and wire obtained in this manner are 
adapted for the manufacture of receivers and utensils 



posed long enough, the planet will, by its movement, 
trace a " trail " upon the plate, whereas the images of 
the stars will be dots, the telescope being driven by 
clockwork so as to keep them always in its field as they 
apparently revolve around the earth in consequence of 
the diurnal motion. The mean places for 1891 of the 
two planets found by Dr. Wolf are (1) 6 h. 38 m. 42-28 s. 
-f 24° 47' 0-3", and (2) 6 h. 49 m. 30-64s. + 18° 37' 5-33'. 



The preliminary survey of the Hawaiian cable ^las 
been nearly completed. The Albatross has laid out a 4ine 
from Salmas Bay across the Pacific, and aftertafcteg i» 
a supply of coal made a return trip, the progress of 
which was interfered with by rough weather and intfer- 
rupted by a lack of fuel The vessel put in at &!an 
Francisco, and on January 6 proceeded to sea again to 
complete the survey of 600 miles. The line laid down 
by the Albatross on its outward trip is slightly north if 
that laid down by the Tuscarora fifteen years ago. 
Several submarine peaks were encountered, but the 
bottom is for the most part regular and suitable for the 
bed of a cable. The report of the return surveys of the 
Albatross has not been received at the Navy Depart- 
ment, and as soon as the information is in hand, the 
results will be plotted. 
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ST£AM STONE WORKS. 
The illustrations of this subject are taken from the 
plant of Barr, Thaw & Fraser, Hoboken, N. J. The 
elevated track is about 20 feet in height and 150 feet in 
length, and made mostly of 12 by 12 timber. The 
traveling crane is . also made of 12 by 12 timber, and 
braced with heavy circular rods. It is 52 feet across 
from side to side and 12 feet in width. Connected to 
the end of crane are two 3 foot car wheels, which, when 
set in motion, run back and forth on steel rails. The 
crane is set in motion by means of an endless wire cable. 
The % inch cable passes around a C foot sheave wheel, 
which is connected to the main shafting. The upper 
wire of cable runs up through the bottom of the build- 
ing on the end of crane and around another 6 foot 
wheel, and down and out again to the 3 foot sheave 
wheel at the end of elevated track, where it passes back 
again to large wheel on the main shafting. The large 
sheave wheel in the crane building is" connected to a 
piece of shafting, which, by means of belting, connects 



of the upright shaft revolves around in a ball socket. 
The upper end is geared to the main shafting. The 
blocks of stone are placed on the bed by hand, or by a 
small derrick, until the surface of the stone is smooth. 
Water and sand is used for the rubbing. Hot water 
is used when the weather is cold. The tools for mould- 
ing and grooving are of various shapes, generally 
chisel shaped, and are made of steel. They run from 
8 to 12 inches in length. 

The rough stone is first placed on the perforated iron 
table of the moulding machine and made perfectly fast 
by means of wooden wedges. The machinery is then 
started and the table and stone move forward, and the 
chisels begin to cut out their work. As they cut, the 
stone crumbles up into powder and small chips. After 
the chisels have gone over the stone the table is run 
back, the chisels shifted, and the stone started again. 
The chisels can be regulated to cut shallow or deep. 
The face of the stone becomes perfectly smooth after 
the chisels have gone over it. The stone blocks to be 



Tile Deadly Alternating Current. 

A peculiar fatality at a fire in New Orleans is thus 
described : The wind was blowing hard and made fire 
fighting a hard task. Chief O'Connor was in charge 
and was directing Matthew Hannon, a hoseman of Co- 
lumbia, No. 5, who was playing a stream of water on 
the fire. The chief took the brass nozzle and continued 
pumping on the blazing debris, while Hannon went to 
recover his hat, which had blown off. About this time 
a telephone wire fell and hung down in the doorway. 
The chief paid no attention to it and continued pump- 
ing. Suddenly he struck the wire with the stream. 
The water proved to be an excellent conductor, for a 
current of electricity ran down the stream and the 
brass nozzle and through the chief. The telephone wire 
was crossed with an electric light wire. The chief for a 
few seconds was stunned. Meantime Hannon had se- 
cured his hat, and came back to continue his fight on 
the fire. Unconscious of his danger he bounded to the 
chief's, side, and as he did so the swinging wire struck 
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nmSTRATIOlTS OF STONE CUTTING, SAWING, AND POLISHING. 



with the car wheels. By drawing a lever back and 
forth, and the wire being continually in -motion, the 
shifting of the belting caused by the moving of the 
lever causes the crane to move backward or forward. 
The carriage and fall blocks run on d foot t , loks across 
the center of crane, and are moved ))iioK ar ;1 forth by 
wire cables also. These wires are aitncht'd to two 
drums in the crane building. One o! the drums is 
used for drawing the carriage block back and forth by 
means of a 3 foot sheave wheel on the end of crane. 
The other drum is used for hoisting the istone. The 
crane is made to run evenly by means of geajSng wheels, 
oft© being attached to one of the forward car wheels, 
and tb'" other to a piece of shafting which runs across 
ttie crane and connects with the machinery in the build- 
ing. The crane is capable of carrying frora 15 to 20 
tons. 

The rubbing bed is a circular sheet of cast iron about 
8}^ inches in thickness and about 13 feet ia (diameter. 
It revolves 'around inside of a circular woodefl frame 
called a curve. The rubbing bed when put together 
is in two pieces. Cast to the bottom of the upright 
shaft are a number of flanged arms, which projev't out 
7^ feet each way. The rubbing bed is laid en and 
bolted on the under side to these arms. The low'.<r end 



sawed are first placed on a car and run under the saw- 
ing hhed. The cars are about IJ^ foot in height, about 
5 feet in width, and about 8 feet in length. They are 
put into position and then blocked fast. An 8 by 13 
foot saw frame is then lowered so that the saws rest on 
the stone. The sawsaremadeof J^inch steel, and are 13 
feet in length and about 6 inches in width. They have 
no teeth, being flat both top and bottom. Connected 
to the center of one end of the saw frame is a wooden 
connecting rod, with crank and fly wheels. This con- 
nects with the main shafting by nieans of belting. 
When the wheels revolve, the connectingrod draws the 
saw frame back and forth, and the weight of the frame 
causes the saws to cut. A little sand and shot or 
crushed steel keeps the saw biting until the stones 
are sawed through. Water is kept constantly run- 
ning on the stone by means of a perforated iron pipe 
placed about 4 feet above and across the stone. This 
pipe has the same motion as the saw frame when run- 
ning, keeping the whole surface of the stone wet. When 
the stone is sawed through, the frame is raised by 
means of a belt chain. The stone is then washed clean, 
and the car drawn out to be replaced by another. The 
works are run by a 45 horse power engine, with 80 
pounds steam. The plant cost about |30,0(K). 



him on the shoulder. He cried, "Oh, my Grod ! " and 
threw out his arms. The wire swung away froni him, 
but rebounding came in contact with Hannon's left 
arm. The unfortunate man shrieked once more, and 
then, as if to throw the deadly wire from him, he 
grasped it with both hands, and without a nioan fell 
face downward, dead. One thousand people saw Han- 
non die, and the ordeal was so terrible that the fire- 
men were for a time demoralized. 



Remedy lor a Cold. 

In the Scientific American of December 3, 1876, 
we published the following remedy, which a corre- 
spondent, who has derived benefit from it, asks us to 
reprint : 

The medical journals, last spring, published repeat- 
edly the formula for Dr. Ferrier's new remedy for cold 
in the head. As the season for that distressing malady 
is at hand, we print the recipe, which is : 

Trinitrate of bismuth, 6 drachms ; pulverized gum 
arable, 2 drachms ; and hydrochlorate of morphia, ? 
grains. 

This is used as a snuff, creates no pain, and causes, 
says the London Lancet, the entire disappearance of 
the symptoms in a few hours. 



© 1892 SCIENTIFIC AMERICAN, INC. 



88 



^tunt'xiu %mmtm. 



[February 6, 1892. 



The President on Car Coaplers> 

Railroad men of all shades of politics will find interest 
in the following extract from President Harrison's mes- 
sage : 

" I have twice before urgently called the attention of 
Congress to the necessity of legislation for the protec- 
tion of the lives of railroad employes, but nothing has 
yet been done. During the year ending June 30, 1890, 
369 brakemen were killed and 7,841 maimed while en- 
gaged in coupling cars. The total number of railroad 
employes killed during the year was 3,451 and the num- 
ber injured 22,390. This is a cruel and largely a need 
less sacrifice. The government is spending nearly one 
million dollars annually to save the lives of ship- 
wrecked seamen. Every steam vessel is rigidly inspect- 
ed and required to adopt the most approved safety ap- 
pliances. All this is well, but how shall we excuse the 
lack of interest and effort in behalf of this army of 
brave young men who in our land commerce are being 
sacrifled every year by the continued use of antiquated 
and dangerous appliances 1 A law requiring of every 
railroad engaged in interstate commerce the equipment 
each year of a given per cent of its freight cars with 
automatic couplers and air brakes would compel an 
agreement between the roads as to the kind of brakes 
and couplers to be used, and would very soon and very 
greatly reduce the present fearful death rate among 
railroad employes." 

The American Journal of Railway Appliances dis- 
cusses this proposition editorially, as also the bill which 
has been introduced by Senator Cullom, of Illinois, evi- 
dently with the purpose of carrying out the President's 
suggestions. This bill provides that all common car- 
riers whose duties include the coupling of cars, and per- 
sons who are members of established organizations of 
railway employes, may within six months after the 
passage of this act vote upon the choice of an automatic 
car coupler. Such coupler may be of the vertical type, 
but must be so devised as to couple by impact, and to 
dispense with any person going between the cars to 
couple or uncouple. Every common carrier is to be en- 
titled to one vote for every freight car owned, leased or 
controlled, and the employes entitled in the aggregate 
to one-third as many votes as may be cast by all the 
common carriers, the Interstate Commerce Commission 
to have the power to decide upon the validity of the 
votes cast. If not less than 600,000 votes have been 
cast, and the entire vote for any particular coupler is 
not less than 500,000, the commission shall certify these 
facts to the President, who shall issue a proclamation 
declaring the coupler chosen to be the standard safety 
car coupler for use in interstate commerce, and in case 
no choice is made the President shall appoint a com- 
missioiLof five competent persons to determine the 
coupler best to be used. The bill further provides that 
all carriers are to equip at least 10 per cent each year 
of the number of freight cars used, and also to equip 
every engine with the lower brake known as the 
" driving wheel brake." 

The bill provides further that a violation of the act 
shall be considered a misdemeanor, and punishable by 
a fine of $500. The commission may extend the time to 
any particular company within which it shall be re- 
quired to comply with the provisions of the bill, and 
after the year 1900 any company may refuse to accept 
any car not equipped as required by the bill. 



lantly regulated diet and the support of nature. Of 
course, he used heroic measures when time was pre- 
cious — even blood-letting when engorgement of the 
circalation was a distressing sympton — and he found 
great efficacy in the Hippocratic prescription : " Alvus 
curanda est per clysterem subducentem et frigefacien- 
tem." Other less rational measures he also recommends, 
taken from a pharmacopoeiahappily superseded. But, 
according to the lights available at the time, he seems 
to have been a thoughtful and ingenious clinician, and 
his treatise has a quite special interest for the student 
of the history of medicine. — The Lancet. 



Influenza a Hundred and Sixty ITears Ago. 

An Italian correspondent reminds us of the historic 
epidemic of influenza in Milan between the years 1730- 
33, described by the contemporary physicians, Drs. 
Gagliardi, Bellegatta, and Crivelli. The last named, a 
Milanese practitioner in advance of his time, found in 
the air the "chief and efficient cause of the infiijenza 
visitation." In 1730 and 1733 the climatic conditions 
were as nearly as possible the same as those prevalent 
in the last two epidemics in Italy ; that is to say, a mild 
temperature, the sirocco wind predominant, and much 
humidity, with fog and rainfall alternating. Dr. Cri- 
velli's description of the symptoms of an influenza pa- 
tient might (our correspondent says) be transcribed 
from the phenomena of to-day : 

" Gravedo and coryza, general languor with indispo- 
sition to exertion of any kind, loss of appetite even in 
presence of the daintiest viands, pain in the sinciput, 
giddiness, dimness of eyesight, high fever, with rigors 
and horripilatio extending over the whole body ; cough 
sometimes moist, sometimes dry enough to induce a 
choking sensation." 

These symptoms, not very grave in themselves, says 
Dr. Crivelli, are apt to reach an acute and even per- 
nicious stage — "the patient finding himself suddenly 
oppressed with a suffocating catarrh {un catarro soffo- 
cativo), or, in other cases, with a pleurisy, or a pleuro- 
pneumonia. One patient falls as by an apoplectic 
stroke, another complains of intolerable cephalalgia — 
the old, the phthisical, the asthmatic, rarely outriding 
the storm." It would be difficult to give a truer account 
of the course and issue of the influenza cases now occur- 
ring at this hour in the Alta Italia. Dr. Crivelli further 
shows himself ahead of his age in his severe condemna- 
tion of indiscriminate venesection, stigmatizes the abuse 
of diluents, and rests his system of treatment on vigi- 



Natural History Notes. 

Animals and Steam. — In a German engineering jour- 
nal a writer contrasts the behavior of different animals 
toward steam machinery thus : The ox, that proverbi- 
ally stupid animal, stands composedly on the track of 
a railway without having any idea of the danger that 
threatens him ; dogs run among the wheels of a depart- 
ing railway train without suffering any injury ; and 
birds seem to take a particular delight in the steam en- 
gine. Larks often build their nests and rear their 
young under the switches of a railway over which 
heavy trains are constantly rolling, and swallows make 
their home in engine houses. A pair of swallows have 
reared their young for a year in a mill where a noisy 
800 horse power engine is working night and day, and 
another pair have built a nest in the paddle box of a 
steamer which plies during the season between Pesth 
and Semlin. 

Observations on the Camel. — In a recent paper on the 
camel, Herr Lehmann refers, among other things, to its 
relations to temperature and moisture. Neither the 
most.broiling heat nor the most intense cold nor extreme 
daily or yearly variations hinder the distribution of the 
camel. It seems, indeed, that the dromedary of the 
Sahara has better health there than in more equably 
warm regions ; though, after a day of tropical heat, the 
thermometer sometimes goes down several degrees, be- 
low freezing point, and daily variations of 90 degrees 
occur. In Semipalatinsk again, where the camel is 
found, the annual variation of temperature sometimes 
reaches 187 degrees. In Eastern Asia, winter is the 
time the animals are made to work. In very intense 
cold, they are sewed up in felt covers. Of course each 
race of camel does best in the temperature conditions 
of its home ; a Soudan camel would not flourish in 
Northeast Asia. Camels are very sensitive to moisture. 
In the region of tropical rains they are usually absent, 
and if they come into such with caravans, the results of 
the rainy season are greatly feared. This sensitiveness 
expresses itself in the character of the different races. 
The finest, most noble-looking camels, with short silk- 
like hair, are found in the interior of deserts, and they 
cannot be used for journeys to moist regions. Even in 
Fezzan (south of Tripoli) the animals are shorter and 
fatter, with long, coarse hair ; and in Nile lands and on 
coasts it is the same. These animals, too, are less ser- 
viceable as regards speed and endurance. 

Water Beetles Found in an Old Gasometer. — An in- 
teresting note is published in the Entomologist's 
Monthly Magazine for March, 1890, which indicates 
that Bytiscus marginalis may live under extraordinary 
conditions. A number of specimens were found living 
in rusty water at the bottom of a hole left when the 
iron casing of a gasometer had been removed, both 
water and mud being strongly impregnated with gas. 
Mr. T. H. Hall, the writer of the note, who secured the 
specimens, states that they carried a strong odor of gas, 
even after they had had two or three baths of fresh 
water. The old gas holder must have been their home 
for a long period of beetle lif e,«judging from the time of 
year when they were found and from the number of 
both sexes seen. The water was partly inclosed and was 
quite stagnant, being unconnected with any other 
water. They could have migrated had they desired to 
do so. They were quite active, and seem undoubtedly 
to have remained entirely from choice. 

Composition of Chlorophyl. — Mr. N. Monteverde has 
made a series of experiments for the purpose of deter- 
mining the number of distinct pigments present in an 
alcoholic solution of chlorophyl. If an alcoholic ex- 
tract of green leaves is treated with baryta water and 
the precipitate extracted with alcohol, the solution has 
a yellow color. If this is again shaken with petroleum 
ether after the addition of a few drops of water, a sepa- 
ration takes place of the yellow pigments, the petroleum 
ether having taken up the carotin, identical with the 
coloring matter of the carrot, together with the green 
pigment, while the alcohol contains the xanthophyl. 
The pigments contained in the petroleum ether are 
termed by the author " upper pigments," those con- 
tained in the alcohol "lower pigments." By careful 
manipulation the whole of the green pigment (upper 
green pigment) can be removed by treatment with alco- 
hol from the petroleum extract, leaving behind a gold- 
en-yellow solution of carotin; this "upper green pig- 
ment" is not capable of crystallizing. The alcoholic solu- 
tion contains, in addition to xanthophyl, a "lower green 
pigment," which crystallizes in tetrahedra, hexagons, 
or stars, but most usually in irregular forms. The 
author believes that Uving leaves contalii only the 



"lower green pigment," the "upper green pigment " 
being a transformation product resulting from the ac- 
tion of boiling water or of alcohol. 

Buration of Life of Various Animals. — Elephants, 
100 years and upward ; rhinoceros, 20 ; camel, 100 ; lion, 
25 to 70 : tigers, leopards, jaguars, and hyenas (in con- 
finement), about 25 ; beaver, 50 ; deer, 20 ; wolf, 20 ; 
lox, 14 to 16 ; llamas, 15 ; chamois, 35 ; monkeys and 
baboons, 16 to 18 : hare, 8 ; squirrel, 7; rabbit, 7; swine, 
25 ; stag, under 50 ; horse, 30 ; ass, 30 ; sheep, under 10 ; 
cow. 20 ; ox, 30 ; swans, parrots, and ravens, 300 ; eagle, 
100 ; geese, 80 ; hens and pigeons, 10 to 16 ; hawks, 30 
to 40.; crane, 24 ; blackbird, 10 to 12 ; peacock, 20 ; peli- 
can, 40 to 50 ; thrush. 8 to 10 ; wren, 2 to 3 ; nightingale, 
15 ; blackcap, 15 ; linnet, 14 to 23 ; goldfinch, 20 to 24 ; 
redbreast, 10 to 12 ; skylark, 10 to 30 ; titlark, 5 to 6 ; 
chaffinch, 20 to 24 ; starling, 10 to 12 ; carp, 70 to 150 ; 
pike, 30 to 40 ; salmon, 16 ; codfish, 14 to 17 ; eel, 10 ; 
crocodile, 100 ; tortoise, 100 to 200 ; whale, estimated, 
1,000 ; queen bees live 4 years ; drones, 4 months ; 
worker bees, 6 months. 

The Bumble Bee in New Zealand. — The introduction 
of the bumble bee into New Zealand a few years ago 
to secure the fertilization of the red clover, and the re- 
markable success of this venture, are matters of record. 
In a recent paper in the New Zealand Journal of /Sci- 
ence, noticed in the SntomalogisPs Monthly Magazine 
for May, 1891, Mr. George M. Thomson, P.L.S., presents 
an interesting article on the introduced Bombi in New 
Zealand, giving also a list of the plants and flowers 
which are visited by these bees. He makes the interest- 
ing statement that, with a few exceptions, he has never 
heard of these bees visiting the flowers of indigenous 
plants, but states that they have become so extraordi- 
narily abundant that the question has even arisen in 
his mind as to whether they would not become as se- 
rious a pest to the apiarist as the rabbits have proved 
to the farmer and cultivator, on account of their ab- 
sorbing so much of the nectar of the flowers. He also 
points out the remarkable fact in connection with the 
life of the bumble bee in New Zealand, that in many 
parts of the colony it does not seem to hibernate at all, 
but is to be seen daily on flowers all the year round. — 
Insect Life. 

Occasional Bevelopment of Wings in Normally 
Apterous Hemiptera. — Mr. J. W. Douglas, in a review 
of Mr. P. B. Pascoe's recent work on the Darwinian 
theory of the origin of species {The Entom,ologist''s 
Monthly Magazine, April, 1891, p. 109), calls attention 
to the statement that " some of our Hemiptera, Nabis, 
Pithanus, PyrrJiocoris, etc.,'*' ordinarily -'wingleffe, are 
sometimes found in hot summers to have well developed 
wings." As Mr. Douglas remarks, all these species nor- 
mally have rudiments of elytra, but there are other 
species quite apterous in which at times - macropterous 
individuals appear, in which case the respective forms 
are so divergent as to be considered distinct. But he 
does not believe that such dimorphism occurs only in 
hot summers, and mentions having observed it in cold 
seasons also, when there was nothing exceptional in the 
weather to favor such development. He believes that 
at present no satisfactory explanation can be given. 
May it not be that the development of wings is depend- 
ent somewhat on the food supply of the insects, and 
they are produced to enable a more extended mi- 
gration, rendered necessary by a diminution of the food 
supply or the overdevelopment of the species ? The 
abnormal appearance, locally, of winged specimens of 
a wingless species cannot be satisfactorily explained by 
the theory of a reversion to a winged ancestral type, 
since this would account for isolated cases, but would 
hardly explain the general appearance of winged indi- 
viduals. — Insect Life. 

Preservation of Botanical Specimens. — Mr. Jules 
Poisson, of the Paris Museum of Natural History, re- 
commends a solution of 30 grains of salicylic acid in 1 
quart of water for the preservation of specimens of 
plants in their natural form and color. 



Etber as an Assistant of Digestion. 

The effect of ether on the digestive processes in 
healthy subjects has been recently investigated by Dr. 
Gurieff, who gave thirty drops of sulphuric ether to six 
healthy persons during dinner, which consisted of 
about half a pint of soup, four ounces of meat, and six 
ounces of bread. It was found that the ether had the 
effect of stimulating the action of the gastric glands, 
increasing thw free hydrochloric acid in the gastric 
juice, and causing the peristaltic movements of the 
stomach, together with its power of absorption, to in- 
crease ; thils on the whole exercising a favorable effect 
upon the gastric digestion. The same result was ob- 
tained when the ether was administered by means of 
hypodermic injections. It would appear, therefore, 
that the effects must be ascribed to a general rather 
than to any merely local action on the mucous mem- 
brane of the stomach. Dr. Gurieff is disposed to think 
that thfere is a stimulation of the cephalic centers. 
This view is partly based on the observations of other 
Russian observers — Bekhtereff and MDoslevski, and 
Pavloff and Shumova-Simanovskaya — on the depend- 
ence *rf the gastric functions upon the central nervoua 
systeuii. — Lancet. 
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"What Is Electricity ? 

The average man will be glad to know that such an 
authority as Prof. William Crookes, President of the 
Institution of Electrical Engineers, England, is yet in 
doubt as to the various theories advanced to explain 
the electric phenomena. He says : " We know Uttle as 
yet concerning the mighty agency of electricity." In 
his recent presidential address there is much of interest 
to the engineer, and we quote the following from the 
Railroad Gazette: 

"We have happily outgrown the preposterous notion 
that research in any department of science is mere 
waste of time. It is now generally admitted that pure 
science, irrespective of practical applications, benefits 
both the investigator himself and greatly enriches the 
community. ' It blesseth him that gives and him that 
takes.' Between the frog's leg quivering on Galvani's 
work table and the successful telegraph or telephone 
there exists a direct affiliation. Without the one we 
could not have the other. 

" We know little as yet concerning the mighty agency 
of electricity. ' Substantialists ' tell us it is a kind of 
matter. Others view it, not as matter, but as a form of 
energy. Others, again, reject both these views. Prof. 
Lodge considers it ' a form or rather a mode of manifes- 
tation of the ether.' Prof. Nikola Tesla demurs to the 
view of Prof. Lodge, but thinks that 'nothing stands 
in the way of our calling electricity ether associated 
with matter, or bound ether.' High authorities cannot 
even yet agree whether we have one electricity or two 
opposite electricities. The only way to tackle the dif- 
ficulty is to persevere in experiment and observation. If 
we never learn what electricity is, if, like life or like 
matter, it should remain an unknown quantity, we 
shall assuredly discover more about its attributes and 
its functions. 

" Experimentalists are reducing the wave lengths of 
the electrical rays. With every diminution in size of 
the apparatus the wave lengths get shorter, and could 
we construct Leyden jars of molecular dimensions, the 
rays might fall within the narrow limits of visibility. 
We do not yet know how the molecule could be got to 
act as a Leyden jar, yet it is not improbable that the 
discontinuous phosphorescent light emitted from cer- 
tain of the rare earths, when excited by a high tension 
current in a high vacuum, is really an artificial produc- 
tion of these electrical rays, sufficiently short to affect 
our organs of sight. If such a light could be produced 
more easily and more regularly, it would be far more 
^Gnomical tluin Ught from a flame or from the arc, as 
Very litHe of the energy in play is expended In the form 
of heat rays. Of such production of Ught, nature sup- 
plies us with examples in the glow worms and the fire- 
flies. Their light, through sufficiently energetic to be 
seen at a considerable distance, is accompanied by no 
liberation of heat capable of detection by our most deli-] 
cate instruments. 

"Alternating currents have at the best a rather 
doubtful reputation, but it follows from Tesla's re- 
searches that as the rapidity of the alteration increases 
they become not more dangerous, but less so. It further 
appears that a true flame can now be produced with- 
out chemical aid — a flame which yields light and heat 
without the consumption of material and without any 
chemical process. To this end we require improved 
methods for producing excessively frequent alternations 
and enormous potentials. Shall we be able to obtain 
these by tapping the ether ? If so, we may view the 
prospective exhaustion of our coal fields with indiffer- 
ence. We shall at once solve the smoke question, and 
thus dissolve all possible coal rings. . . . Electricity 
seems destined to annex the whole field, not merely of 
optics, but probably also of thermotics. . . , Rays 
of light wUl not pass through a wall, nor, as we know 
only too well, through a dense fog. But electrical rays 
of a foot or two wave length of which we have spoken 
will easily pierce such mediums, which for them wUl 
be transparent." 

♦ I a I » 

The Fbyslology of Tears. 

This subject is considered in a bright and interesting 
paper recently published in the Asclepiad. The editor 
of the New York Medical Journal condensps from the 
lengthy article as follows : 

Fear, grief, aii.l joy, to say nothing of yathos and 
anger, bring tears to the eyes. They are sii<i to come 
from the heart : and tbjsis true, for no one tvc- reason- 
ed himself into weeping without a flrt't appeal through 
the imagination to some emotion. Tears aro tie natu- 
ral outlet of emotional tension. They aif +he esult of 
a storm in the central nervous systeas, giving rise to 
changes in the vascular terminals of th^ tear-secreting 
glands. These changes induce profuse cxeretion of 
water, and weeping results. In a mild iiegr;>e some ex- 
cretion is always in process, to bathe eyP an i clear it of 
foreign matters. The controlling center is at a distance, 
though the secretion may be kept up by ihe .small trace 
of saline substance that is present in the tears them- 
selves. The lachrymal glands lie between tfio nervous 
center and the mucous surface of the eyebj?ll. 'i'ears 
afford a good illustration of the way in whicti nervous 
fibers are capable of convej'ing to a secretinjjr organ ex- 
citing impulses from both sides of a gland lying ta their 



course. Afferent and efferent communications bring 
about a similar result. Internal nervous vibrations and 
external excitation or refiex action cause a fiow of tears. 
In both instances the exciting impulse is a vibration. 
Niobe, " all tears," and the unfortunate pedestrian with 
a minute particle of steel from the rail of an elevated 
road in his eye, are unwilling exponents of a similar 
process. They weep the same kind of briny fiuid, in 
exactly the same way, though from widely different 
causes. Imagination is at times sufficient to excite 
the nervous system into the production of tears, 
without external aid or refiex. Writers and readers of 
good fiction weep over it alike, and the actor loses 
himself so entirely in the exigences of dramatic art that 
he sheds real tears and the audience shed tears with 
him. Of a truth, the man who never weeps has a hard 
heart, and the quality of his intellect may also be 
questioned. 

Emotion, then, affection, grief, anxiety, incite to 
tears, not pain or discomfort. The pangs of maternity 
are tearless, though the infiuenoe of ether or chloroform 
may cause some emotional dream that results in weep- 
ing. In the earlier days of surgery patients might 
scream and utter such pitful cries as to sicken the by- 
standers, might even faint with pain, yet there were 
seldom any tears. These, being pure waves of emotion 
and a relief to the heart, are almost powerless to miti- 
gate pain. Perhaps one who weeps from pain does so 
from unconscious though selfish pity — in other words, 
from emotion. 

For the tearful, change of scene, mental diversion, 
and out-door life are the best remedies. ' The author 
quoted objects to alcohol as fearfully injurious. It dis- 
turbs and unbalances the nervous system, keeps up a 
maudlin and pitiful sentimentality, and sustains the 
evil. Alcohol is the mother of sorrow. An opiate, 
however, prescribed at night, soothes and controls and 
really disciplines rebellious nerve centers. Sleep cures 
tears. And so does time, the restorer. Persons sub- 
jected to many and repeated griefs forget how to weep, 
and the old as compared to the young are almost tear- 
less. Tears have their value in the life of humanity, 
not as tears but as signs. They show that grief centers 
are being relieved of their sensibility, and that the 
nervous organization is learning how to bear up against 
sorrow. 



Poisonous Metals In Preserved Foods. 

The fact that the amount of lead in the tin coating 
of vessels for preserved foods, and that in the solder 
with which they are united, have been Ihnited by law 
in Germany to 1 per cent and 10 per cent respectively, 
has caused the adoption of vessels closed without a 
soldered joint, a rubber ring being substituted instead. 
The author having observed that preserved foods con- 
tained in vessels of this description, which appeared un- 
exceptionable, were often contaminated with lead, has 
examined into the cause of its presence, and finds it to 
be due to the rubber ring employed. 

The following examples are chosen from among the 
figures quoted by him: (1) India rubber rings made in 
Paris and used by a large German firm, (a) average 
weight of ring, 0-5 grm.; ash 66'6 per cent, consisting 
almost wholly of red lead; no antimony sulphide was 
present. (&) An experiment was made by exposing a 
rubber ring to water under pressure at a temperature 
of 110° to 113° C. for thirty minutes; at the end of this 
time the ring was found to be softened and 0'0386 
grm. red lead (misprinted MnaO. in original) was sus- 
pended in the water, which contained no lead in so- 
lution, (c) Another ring was similarly treated in the 
presence of 0'5 kilo, of asparagus. The solution gave 
an immediate precipitate of lead sulphate on the addi- 
tion of sulphuric acid ; the quantity of lead in solution 
corresponded to 60 per cent of the total amount in the 
ring. (2) India rubber rings taken from tins of Austra- 
han meat from a large English firm had the same com- 
position as those mentioned under (1). (3) Red'rubber 
rings from "Vienna contained [ 63 per 'cent of ash, the 
bulk of which was red lead. (4) Red rubber rings 
from a German factory gave similar results, save that 
a little antimony sulphide was present. (5) Numerous 
analyses of rings from other German firms gave similar 
figures. 

In view of these facts the author is interesting him- 
self in the manufacture and use of rings of a less poi- 
sonous character.— W. Reuss, Chem. Zett. ; Analyst. 



American Salt. 

The total production of salt in the United States for 
the year 1891 was 10,329,691 barrels, valued at $5,872,186. 
The importations were about 800,000 barrels, chiefiy 
from England. 

The finest salt is made by the vacuum pan process. 
About four-tenths of the American production are due 
to Michigan, four-tenths to New York, not quite one- 
tenth to Kansas, and the remainder to Ohio, West Vir- 
ginia, Louisiana, California, Utah, Nevada, Texas. 
Perhaps the most wonderful deposit of salt in this 
country is at Petite Anse, La., where, at a depth of 
sixteen to twenty-five feet below the surface, a deposit 
of salt over 1,000 ft. thick is found. This salt is of re- 
markable pvirity. 



The Census of 1891 In Canada. 

According to the Canadian Census Department the 
population of Canada, by provinces, is as follows : 

Percentage 
of Inc. 

NovaScotia 450,523 225 

New Brunswick 321,894 0"03 

P. E. Island 100,088 O'lS 

Quebec 1,588,856 9-53 

Ontario 2,112,989 9-95 

Manitoba 154,443 148'06 

Asslniboia 1 

Alberta V 67,554 16476 

Saskatchewan ) 

British Columbia 92,767 87-56 

Unorganized 32.168 4-00 

Total 4,829,411 U-66 

THE TEN IiABGEST CITIES. 

Inc. p. c, 

Montreal 216,650 39-5 

Toronto 181,220 884 

Quebec 63,090 I'O 

Hamilton 48,980 36'2 

Ottawa ." 44,154 41-0 

St.John 39,179 5-2 

Halifax 38,566 6-8 

London 31,877 21-7 

Winnipeg 35,642 22ri 

Kineston 19,264 367 

There are 47 cities, their population varying from 
216,650 at Montreal to 5,042 in Port Hope ; 45 towns 
having from 4,940 (at Collingwood) to 3,061 (at Walker- 
ton) ; 91 villages, headed by Picton, N. S., with 2,999, 
and Georgetown at the foot with 1,509. 



The Trust Fallacy. 

Trusts are not a creation of modem times by any 
means. They have existed at least from the beginning 
of the present century, or, rather, they have attempted 
to exist during the period named, but, as a rule, signally 
failed. A partisan writer, in an article that recently 
appeared in one of the largest and most infiuential 
newspapers in the country, attempted to show that 
trusts were a good thing for the public. At the outset 
he argued that trusts could by no means injure the 
small manufacturers, for the reason that they could dis- 
pose of their plants and become shareholders in the 
trust. He therefore claimed to be puzzled to under- 
stand why it was that the people protest so vigor- 
ously against such combinations of capital. He further 
argued that the consumer was really benefited by the 
formation of a trust, and upon this point it is interest- 
ing to dwell, for the simple reason that it has never 
been made clear to the general public why the average 
trust reduces prices upon the production it has cornered, 
immediately upon its formation. In completing a 
great trust all of the stronger manufacturers are invited 
to join ; then the weaker ones are given an opportunity 
to sacrifice their property or to be driven out of business. 
Self-preservation is the first law of nature, and it is the 
most natural thing in the world for these smaller 
manufacturers to fight back. The trust is all-power- 
ful, with millions at its back, and in order to silence 
the weaker enemy's guns, prices are put at a figure 
below the cost of production, and the smaller manu- 
facturers go to the wall. During the battle there is no 
question but what the public profit largely, or could 
profit largely, if it took advantage of existing prices, 
and bought up all the products in sight. That is just 
what the public does not do, however, and when the 
trust has crushed all opposition out of sight, up go 
prices and the consumer finally pays back into the 
treasury of the trust the money it has expended in 
crushing those who dared to oppose it. There is really 
no argument that can be adduced favorable to a trust. 
A trust is an entirely different thing than a combina- 
tion of capital. It is the coming together of all the 
powerful wings of a certain industry, to crush out the 
weak, and monopolize certain productions in order 
that it may fix prices as it pleases. The proposition 
trusts are formed in order to benefit the consumer 
is so ludicrous that it is scarcely worth considering. 
The writer endeavored to make a point to the effect 
that a trust was not a profitable thing after all, by 
stating that Standard Oil paid but 6 per cent dividend. 
Now the fact of the matter is that in recent years the 
Standard Oil trust has paid not less than 10 per cent, 
and last year paid 12 per cent dividends upon the capf" 
tal invested. — Stoves and Hardware Reporter. 

■ ■ ■»«« > » 

Cork Pavement. 

A new material for paving is now being introduced 
into London. It is composed of granulated cork and 
bitumen pressed into blocks, which are laid like bricks 
or wood paving. The special advantage of the material 
lies in its elasticity. When used for pavement it gives 
a soft tread which is exceedingly pleasant, recalling the 
feel of a carpet. In roadways it furnishes a splendid 
foothold for horses, and at the same time almost abol- 
ishes the noise which is such an unpleasant feature of 
city traffic. A short piece of pavement is to be seen in 
Liverpool Street, E. C. ; while the outlet to Pickford's 
yard in Gresham Street is laid with this material. It 
yet remains to be seen how it will bear the ordinary 
traffic of a London street, but there is evidence to show 
that in Australia short pieces of roadway have given 
good results. 
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RECENTLY PATENTED INVENTIONS. 
Railivay Appliances. 

Car Seal. — Benjamin J. Sturtevant, 

St. Paul, Minn. This seal is formed of a flexible 
shackle to which is detachably secured a hook having a 
spring-pressed arm, a locket made of earthenware, 
cement, glass, or similar substance, having on one side 
a shoulder to engage the arm of the hook. The device 
affords an inexpensive seal, which must necessarily be 
broken if the door is opened, thus indicating that the 
car has been tampered with, while it may easily be ap- 
plied aud removed without the use of special tools, 
but cannot be opened except by breaking the shackle 
of the locket. 

Car Coupling.— Francis A. Johnson, 

Black Rock, Ark. The drawhead of this coapler has a 
transveree partition in the front end of its central 
opening, spring-pressed plates sliding transversely in 
the rear of the partition, pivoted arms being connected 
with the plates and a cam actuating the arms to open 
the plates, while rods are pivotally connected with an 
arm on the shaft of the cam, hooks engaging the rods 
to lock them in place. The. device is an improvement 
on a former patented invention of the same inventor, 
and the essential working parts are inclosed in the 
drawhead, to be fully protected from rain, snow, ice, 
dirt, etc., thus insuring the proper working of the 
device at all times. 

Car Coupling. — Oliver M. Briming- 

ham, Victoria, Texas. This invention provides a draw- 
head to which is attached a guiding block in which 
works a vertically movable sliding frame, the pin being 
connected with the frame aud haviog a guiding tongue 
working in the guiding block. The improvement af- 
fords means for elevating, holding and releasing the 
couplingpin, while the drawhead is vertically iidjuetable 
in a convenient manner either before, during, or after 
coupling. The device is det^igned to be arranged to be 
operated from either side of ihe car. [For information 
relative to this patent address* K. Brackin, Inez. Texas.] 

Drill. — Wanton C. Barber, Villisca, 

Iowa. This is a portable drill of simple and durable 
construction, especially adapted for use in drilling rail- 
road rails, while capable of satisfactory use on many 
portions of a locomotive or upon stationary engines. 
The bed has guides and a shifting lever, a frame sliding 
on the bed holding a mandrel carrying a drill, while a 
driving mechanism and feed device are connected with 
the drill mandrel. Arms extending from the bed have 
hooks adapted to clamp the tread of a rail, when the 
web of the rail ia to be drilled, and the frame is fed 
forward by manipulating a lever, and when the drill is 
in operation it is automatically fed forward while being 
revolved by the driving mechanism. 



ITIeclianical Appliances. 

Nail Machine. — Joseph S. Black- 
burn and Frank G. Bartholomew, Salem, Ohio. This 
machine has the usual fixed anvil or die, on which 
operates the hammer fitted to slide in the usual manner 
in the frame, but combined with the movable hammer 
is a spring-pressed arm pivoted on the machine and ex- 
tending at its free end to the hammer, the latter actuat- 
ing the arm. With this improvement, after the nail is 
formed with a head and cut by the knives, it is readily 
broken off the wire and discharged. 

Gore Saw. — Edwin B. Roberts, 

Emporia, Kansas. The body of this saw consists of a 
cylinder adapted to be clamped to the head of a vertical 
shaft, the inner faces of the teeth being flush with the 
interior wall of the body, and each tooth being cut 
away beneath its gouge-like point from its outer face 
inward, an inner wall being formed to prevent chips 
entering the interior of the body, while there are spiral 
ribs or bands on the ou^er side of the body flush with 
the outer sides of the teeth, the upper or working edge 
of the body being beveled between the teeth. The saw 
is designed to be driven rapifily for any desired distance 
into the wood without clogging, the chips passing 
through recesses of the teeth and head and the spiral 
bands carrying them to the bottom of the saw. 

Ore Crushing Mill. — William H. 

Coward, Bath, England. This invention provides im- 
provements in a formerly patented mill in which an 
edge runner rolls within a revolving drum furnished 
with cups, by which the material is repeatedly brought 
under the action of the edge runner, the efficiency of 
the mill being increased by an improved mode of 
mounting the drum, more effectually exposing the 
crushed material to the winnowing action of the air 
current. Thedraught arrangement is such that sieves 
may be dispensed with over the exhaust aperture, the 
sieves being liable to become clogged by light particles 
iiuoperating on micaceous ores. 



strain and the main connections between the cross beams 
are preserved against undue tension. 

Hat Loader. — Henry Briscoe, Mor- 

risonville. III. This machine, besides the carriage and 
framing, has an elevator with a rake frame held in in- 
clined position, so that as the machine moves forward 
the teeth rake up the hay, which is delivered into an 
upper trough, from which it is discharged by means of 
a transverse carrier into a wagon moving alongside of 
the machine. The rake teeth may be conveniently 
raised or lowered, and the carrier has a hinged outer 
section which can be readily adjusted as desired. 



Agricultural. 

Cultivator. — Adam F, Rinehart, 

near Uniopnlis, Auglaize County, Ohio. Pivotally con- 
nected at its rear end with the main frame of this 
cultivator is a swinging frame, with which is connected 
a lever imparting a lateral movement to the front por- 
tion of the frame, while a blade or tooth beam also has 
a pivotal connection with the swinging frame. Various 
other novel features are embodied in tht invention, 
forming an implement of simple, strong and inexpen- 
sive construction^ and of light draught, which can be 
managed to plow to a uniform depth. The cultivator 
teeth or blades are under the complete control of the 
driver, and juay be adjusted both vertically and laterally 
as occasion may demand. 

Cultivator.— Dillyard Hicks, Waldo, 

Fla. This implement is adapted to have attached 
thereto plows of any make, such as scooters, shovels, 
sweeps ^tc, and is designed to be economically 
manufactured. Two parallel cross beams extend 
diagonally across and are secured to the draught beam, 
one of them carrying cultivator blades, while from the 
rear one curved braces project forwardly and down- 
wardly, engaging at their tower ends the supports of 
the cultivator blades. Vertical brace bars are provided 
whereby the croBB beams fare sustained against lateral 



iniscellaneous. 

Galvanic Battery.— Fernaud Gend- 

ron, Bordeaux, France. This is an improved primary 
battery, so formed that the output of the battery is 
regulatedautomatically according to the work demanded 
of it, to the greatest amount of work the battery will do. 
It consists of a series of cells containing exciting and 
depolarizing liquids in combination with an electric 
motor actuated by a portion of the battery elements, 
pumps driven by the motor producing a circulation 
through the cells, while there is an automatic regulator 
of the number of cells in use. The battery is prefer- 
ably formed in three tiers, comprising six tanks for 
liquids and twenty-four elements, the nature of the 
elements having no bearing on the invention provided 
the exciting liquid and the depolarizing liquid be 
separated from one another in the cells. 

Cash Recorder. — Milo L. Morgan, 

New York City. This is a device for use in connection 
with a cash drawer and the top of a table or desk, a 
tape from a roll of paper having a section exposed for 
writing upon each time the drawer is opened, so that an 
entry maj be made thereon each time a sale is effected. 
The paper is held at all times stretched smooth in posi- 
tion for use, there being a rigid connection between a 
trip lever actuated by the drawer and the feed wheel, 
the device affording the means of readily making up 
accounts at the end of a business day. 

Spectacle Case Fastening. — 

Fredric W. Steadley, Carthage, Mo. This device is 
formed with a plate having a central aperture in which 
is swiveled an eye with elongated bearings in which 
turns and slides the rigid member of a safety pin, for 
fastening the device to the clothing. The fastening is 
designed to readily adjust itself to the body of the 
wearer when bending over, stooping, etc., the securing 
pin having a free movement relative to the case. 

Can Cover. — Orson D. Phillips and 

Geor?e H. Littlewood, Lisle, N. Y. This improvement 
provides a locking device, especially adapted for use 
with milk cans, etc., and adapted as a fixture to the can 
body, which may be engaged with the lid to quickly 
and conveniently clamp the body of the lid to the body 
of the can, and hold them locked together. The device 
is preferably made of spring wire, bent in essentially 
circular shape, but with a ct.il, eyes, and loops, with 
which is conn^^cted a link, on which a lock may be 
placed if desired, the link serving as a lever to draw the 
ends of the device together and as a bolt to maintain 
the ends in such position. 

Load Binder. — Harry M. Bradley, 

Canon City, Col. This device consists of a bar having 
teeth on its upper nnd lower edges and provided at one 
end with means for attaching a cord or wire thereto, a 
slotted lever receiving the ratchet bar being provided 
with a bolt extending through the slot to engage one 
set of teeth of the bar and a pawl engaging the other set 
of teeth, while a hook is provided to receive a cord, 
wire, or cable. The device is designed to afford a 
simple, cheap, and efficient means by which a load of 
any kind may be tightly bound, while it is also well 
adapted for use as a wire tightener, post puller, lifting 
jack or wagon jack, etc. 

Vehicle Spring.— Thomas S. King, 

Cincinnati, Ohio. This spring is made from a single 
strip of metal, bent to the desired shape, aud joined at 
its ends in the flat portion of the spring by riveting or 
other suitable fastening. The upper and lower sections 
are integral, but elongated bends at the end portions 
form rounded ends, the drawn-in portions of which 
come together when the spring is much compressed, 
whereby the spring is shortened and stiffened, although 
when a light load is on, the entire length of the sections 
and the end portions are in full play. 

Stove Pipe Drum. — Moses P. Farn- 

ham, Germantown, Cal. This is an end-closed stove 
or furnace pipe drum having upright partitions of dif- 
ferent heights establishing flues between them, with a 
central through draught pipe having upper and lower 
draught openings and an intermediate damper, while 
the lower head of the drum has a soob or ash clearance 
hole exterior of one side of the through draught pipe, 
and a door is arranged to form a clearance outlet for 
two adjacent flues. The invention is an improvement 
on a former patented invention of the same inventor, 
the drum being adapted to facilitate various heating 
purposes. 

Game Board. — Jacob M. Henriquez, 

Coro, Venezuela. This is a board adapted for playing 
a variety of games. The base of the board is divided 
into compartmentp, and there is in it a tilting table 
which actuates a rocking slide board, there beinp" a ver- 
tical tubular conduit on the base, with branch receiving 
pipes at its upperend and branch delivery pipes at its 
lower end, and a central vertical diaphragm in the con- 
duit at the junction of the delivery pipes. Balls 
dropped through the upper branch pipes are designed 
to tip the tilting table and dislodge a counter from the 
slide board. 

Toy Puzzle. — Hans I. F. Schulze, 

New York City. This toy is designed to exemplify the 
problem of standing an egg on end, and consists of an 
egg-like hollow body formed in two sections, its 
chamber divided into two compartments by a horizontal 
partition, there being another apertured horizonal par- 
tition in the lower chamber, and the body containing a 
movable weight. By properly manipulating the toy 
the weight or ball may be made to travel down inBide to 



the pointed lower end, when the egg-like body will be 
balanced upon this end. 

Note.— Copies of any of the above patents be will 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention and date 
of this paper. 



new books and publications. 

The Lumberman's Handbook of In- 
spection AND GrRADING. By W. R. 
Judson. Chicago : The Lumberman, 
1891. Pp. 263.- 

This excellent work covers the ground of quality and 
inspection of lumber in different parts of the United 
States, with many useful notes on dimensions, cutting 
up of lumber, and other allied topics. The book repre- 
sents the fourth edition. It will be very acceptable to 
all those concerned with wood and lumber. 

The Phosphates of America. By 
Francis Wyatt, Ph.D. Second 
Edition. New York : The Scientific 
Publishing Co. 1891. Pp. 187. Il- 
lustrated. Price $4. 

Much interest has been created in the subject of 
phosphates by the recent discoveries of the phosphate 
beds of Florida. "Dr. Wyatt, in this very elegantly made 
volume, treats of phosphates from the mine to the farm. 
Their extraction, chemical treatment, analysis and the 
allied industries receive due consideration. The illus- 
trations, many by process from original photographs, are 
exceedingly attractive and add greatly to the value of 
the book. Curiously enough, although it is the second 
edition, it is destitute of a table of contents. It has, 
however, an excellent index. 

Modern American Rifles. By A. C. 
Grould ("Ralph Greenwood"). Illus- 
trated. Boston : Bradlee Whidden. 
1893. Pp. xii, 338. Price $3. 

This excellent book goes over the whole range of 
riile practice, hunting and target practice, both civilian 
match and military shooting. The different forms of 
rifle sightp, the general construction of the piece, the 
rifling, projectiles, cartridges, and ammunition, are all 
elaborately treated with many illustrations. Even to 
those who use the arm but little, the practical diecus- 
aionof its many points possesses much interest, and we 
believe that this work will be widely appreciated. 
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L Elegant plate in colors of a cottvge at Short Hills, 
N. J. Estimated cost, $5,000. Perspective eleva- 
tion, floor plans, etc. 

2. Colored plate illustrating a cottage ""at Great Dia- 

mond Island, Me., erected at a cost of $900, com- 
plete. Floor plans, elevations, etc. 

3. A residence at Portland, Me. Cost, $11,000 complete 

in every respect. Floor plans, perspective eleva- 
tion, etc. 

4. The very attractive residence of E. T. Burrows, Esq., 

at Portland, Me. Cost, $9,500 complete. Per- 
spective elevation, floor plans, etc. 

5. A dwelling at Augusta, Me., erected at a cost of 

$3,300 complete. Floor plans and perspective 
elevation. 

6. A handsome dwelling at Carthage, III., designed in 

the style of modern Romanesque, Cost, $8,000. 
Perspective and floor plans. 

7. A residence colonial in treatment and recently 
erected at Belle Haven, Greenwich. Conn., for Mr. 
Chas. A. Moore, at a cost of $14,000 complete. 
Two perspective elevations, floor plans, etc. 

A colonial residence receotly erected at Brookline, 
Mass., at a cost of $18,000 complete. Wm. T. 
Sears, architect, Boston, Mass. Perspective ele- 
vation and floor plans. 

An architecfe home, with sketches showing the 
hall, drawing room, terrace, entrance front, din- 
ing room, together with ■ ground plan. A 
thoroughly cozy, comfortable, and complete 
dwelling. 

10. Sketch for a suburban chapel. Submitted by O. 

M. Hokansonin the St, Paul Architectural Sketch 
Club competition. 

11. View of the Washington' Street tunnel at Chicago. 
13 Miscellaneous contents: Architecture and poetry.— 

Waterproof wall coatings.— Colored woods.— 
The planning and construction of American frame 
houses.— Church spires. — Ownership of plans. — 
Simplicity in furnishing and decorating.— Utility 
and art. Improved door hanger, illustrated.— 
The Madison Square Garden weather vane, the 
huntress Diana, illustrated.— Schmidt's window 
frame, illustrated.— Sackett's wall and ceiling 
board.— An improved mitering machine, illus- 
trated.— A combination folding bath tub, illus- 
trated.— Japanese interiors. 

The Scientific American Architects and Builders 
Edition is issued monthly. $3.50 a year. Single copies, 
35 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, practi- 
cally, a large and splendid Maqazinb op Architbc- 
TURB, richly adorned with elegant plates in colors and 
with fine engravings, illnstrating the most interesting 
examples of Modem Architectural Construction antf 
allied subjects. 

The PuUness, Richness, Cheapness, and Convenience 
of this work have won for it the LARessT Cibct7IiA(tion 
of any Architectural publication in tbe woria. Sok bj 
all newBdealeiB. 

MUNN & CO.. PtlBLlSH^M, 

361 Broadway, New Toik. 



For Sale— One cupalo, one steel blower, one cast iron 
rattler. All in first class order and at low prices. W. P. 
Davis, Rochester, N. T. 

Acme engine, 1 to 5 H. P. See adv. next issue. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 

6 Spindle Turret Drill Presses. A.D. Quint, Hartf ord,Ct. 

2d hand drills and sbapers. Amer. Tool Co., Clev., O. 

Patent Open-Side Planing and Shaping Machines. 
Pedrick & Ayer. Philadelphia, Pa. 

Wanted Cheap for Cash— Patent Office Gazette for last 
10 years. R. D. Morgan, 1581 B'way, Cleveland, O. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

Screw machines, milling macbtnes. and drill presses. 
The Garvin Mach. Co., Laight and Canal Sts., New York. 

Centrifugal Pumps for paper and pulp mills. Irrigating 
and sand pumping plants. Irvin Van Wie, Syracuse, N. Y. 

The best book for electricians and beginners in elec- 
tricity is "Experimental Science," by Geo. M. Hopkins. 
By mail. $4 ; Munn & Co., publishers, 361 Broadway, N. Y. 

Electricity, the popular electrical journal. Illustrated. 
Published weekly. Subscription. $2.50 a year. Times 
Building. New York. Write for sample copy. 

For the original Bogardus Universal Eccentric Mill, 
Foot and Power Presses, Drills, Shears, etc., address 
J. S. & G. F. Simpson, 26 to 36 Rodney St., Brooklyn, N. Y. 

Patented Novelties Wanted.— Inventions of merit 
(small wares preferred) manufactured and introduced 
to the public by the Magic Introduction Co., 321 Broad- 
way, New York. 

Competent persons who desire agencies for a new 
popular book, of ready sale, with handsome profit, may 
apply to Munn & Co., Scientific American office, 361 
Broadway, New York. 

Wanted, Steam Engineer— A large manufacturing 
house in Chicago wishes to engage an assistant chief en- 
gineer. Must be thoroughly posted theoretically, and 
must have had a large experience. Address in own 
handwriting, stating a^, experience, salary wanted, and 
giving references, "Asssistant Engineer,'* care of Sci- 
entiflo American. 

t7~Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 
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HINTS TO CORRESPONDENTS. 

Names mnd Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, ench must take his turn. 

Special IVritten Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

ininerals sent for examination should be distinctly 
marked or labeled. 



(3987) C. W. L. writes : In your issue 

of I>eceml)er 36 you give a translation of a method of 
cutting a five-pointed star, taken from L' Illustration. 
There is an error in the method as indicated which will 
result in a star deficient in a portion of one point. The 
cutting line should not run to point E, as there given, but 
to point, B, falling on line C E. The greatest economy 
of paper will result when the paper has the proportion 
of about one to two, and the point, B, is made to be on 
the upper edge. A, the other conditions remaining as 
before. 

(3988) L. A. J. asks : Two bullets of 

same weight, fired with the same charge of powder out 
of the same rifle, and under the same conditions; one 
from, and in the direction of, a train moving at the 
rate of 40 miles an hour; the other from the nfle when 
stationary : 1. Will either bullet be carried further than 
the other? A. Yes. 3. If so, which one? A. The one 
from moving car, 

(3989) H. M. C. asks: 1. Which one of 

the followiog batteries is the best for running small 
motors— the Edison-Lalande, the Fuller, or the bi- 
chromate plunge? Is there any one better than these? 
A. Where compactiii^oes and portability are required, the 
biehromate battery is probably the best. 3. How mnny 
c^Us would be required to run a six volt one-sixth 
'horse power motor to its full capacity? A. Four to six 
good sized cells. 3. About how fast would such a motor 
^rive a sixteen foot boat, rather lightly built? What 
^ould be the proper size propeller? A. Probably three 
^iO four miles per hour. 4. Is there any action in the 
Fuller battery when the circuit is open? A. Practically 
none. 

(3990) C. A. Z. says : 1. I have noticed 

that different coins have not the same initials inscribed 
on them. Some have the letter O, others the letters 
C C, and again the letters S S are found on others. 
Could you tell me to what cities these letters refer? A. 
The coinage of the Philadelphia mint has no designat- 
ing letter. O is New Orleans mint; C C, Carson City 
mint; S, San Francisco; C and D on old coinage is 
Charlotte and Dahloneg mint, now discontinued. 2, 
Could yoa tell me the vala« of a cent of 1802 and of 
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a dollar of 1S04? Also, how many dollars were coined 
in the year 1804? A. Address Superintendent of the 
Mint, Philadelphia, m regard to value and coinage. 

(3991) e. M. W. says : 1. I want a 

metal that I can heat mercury or quicksilver in, to 
about 500° or 600" P., that the mercury will not injure 
or that will not injure the mercury. Will steel do? 
Oris there any way of preparing steel so it will do? 
A. Steel or wrought iron tubing is the best to hold 
mercury, requiring no preparation. There is no re- 
action by either metal on the other. 2. How much 
pressure would a flue about three-eighths inch inside and 
five-eighths inch outside stand before it would collapse? 
The flue to be made of steel or whatever other metal 
you advise using. I want one that will standthe great- 
CRt possible pressure. A. Three-eighths inch gas pipe, 
if properly welded, is good for pressures up to 3,000 
pounds to the square inch, and three-eighths inch extra 
strong is good for 6,000 lb. per square inch. 3. How 
thick would T require the metal of a cylinder 6 inches 
diameter inside to be, to stand same pressure? A. 
Six inch wrought iron pipe should be equal to a work- 
ing pressure of 1,500 lb., and extra strong 6 inch equal 
to 3,000 lb. For these working pressures, the pipe 
should be tested to 50 per cent higher pressure. 4. 
Please tell me how much mercury expands with heat. 
Say 100 cubic inches at 0^ F. How much would there 
be at 300° F., also at 600'' F.? A. One volume of 
mercury at zero becomes l-(^56 at 300° F. and 1*0313 at 
600°. 

(3992) B. E. W., Antonio, Kans., writes: 
I want to make for my own use a four or five inch 
astronomical telescope, with eyepiece for terrestrial use. 
Have had over four years* experience as a mechanic on 
fine and close bench work; have good eyesight and 
very delicate sense of touch. If you think it possible 
for me to grind and polish the lens, would ask as fol- 
lows: 1. Where can I get the roughly ground glass 
castings for same, and at what price (for achromatic 
lens)? 2. Where can I get the material and gauges for 
grinding and polishing, and at what price? 3. Would 
it be better to buy eyepieces (celestial and terrestrial) 
already mounted in cell, or could I get separate ready 
ground lens and make them? 4. What standard work 
on the subject could I get that would aid me ? A. 
There are large possibilities for amateurs with patience 
and perseverance. You can obtain the optical crown 
and flint glass from W. T. Gregg, optician, 133 Fulton 
Street, New York, cost about $3.50 per pound. You 
must make your own gauges and laps. You can buy 
eyepieces cheaper than to make them. You will find 
full instructions for grinding and polishing lenses, with 
the curves and kind of glass for telescope object glasses, 
illustrated in Scientific American Supplement, Nos. 
581, 583, 588. Also illustrations and construction of 
Various eyepieces, in Scientific American Supple- 
ment, No. 399, 10 cents each mailed. Byrne's " Hand 
Book for the Mechanic and Artisan " contains much 
information on grinding: and polishing lenses. By 
mail, $5. 

(3993) S. E. afiks : 1^ Can you inform 
me what the.'capacity is of the largest air pumps, not 
fans, in actual operation, and where, and about the size 
ol their cylinders? A. The largest air pumps are the 
blowing engines of blast furnaces, with cylinders 6 to 8 
feet diameter and 10 feet stroke, used in Pennsylvania. 
S. Also have we any examples of suspension bridges 
whose suspending cables pass over more than two 
piers; if not, what is the first most serious objection (if 
any), or has this plan never been agitated ? A. The sus- 
pension aqueduct at Pittsburg has seven spans. There 
are other suspension bridges of more than two sus- 
pending piers. We do not recall their names. There 
is no objection where it is necessary to have more than 
two piers, if proper trussing is used to prevent undula- 
tion. 

(3994) A. M. says : Assuming that the 
wood is steamed and bent when green, and allowed 
time for the wood to be thoroughly seasoned and set in 
the bend, would it be inclined to lose the shape or 
curve if exposed to damp? If so. do you know of any 
process of rendering the wood damp-proof? A. Bent 
wood tends to resume its original shape when ex- 
posed to damp or becomes wet, Tht only way to pre- 
vent it is to finish and,oil or varnish the bent wood, so 
as to prevaet changes in its hygrometric condition. 

(3995) J. H, G. asks what to use to 

wash brass or copper to give it a silver coating. I used 
to use a wash composed of quicksilver, sulphuric acid 
and rain water, but have forgotten the proportions. 
A. The process is to dissolve a small quantity of 
mercury in a solution of one part nitric acid to four 
parts water until it is saturated. Pour off the saturated 
solution, and to an ounce of ^ the solution add a few 
drops of hydrochloric acid diluted with four parte 
water until a bright piece of copper is whitened by 
being dipped. Then dip any article, or rub the solu- 
tion on it and wash. 

(3996) D. R. C. says : I wish to paint 

the brick walls of :t oomp(»ing room, used for setting 
type, and also the rough hemlock joiets under the roof 
with some whit^ Bub^t&nce that will not scale off and 
fall into thQ type. Please state in the Scientific 
Ahbbxcan *.vhat composition would be best for this 
purpose. Would like something not very expensive. 
A. We can recomoiend a whitewash made in the pro- 
portion of ane-half a bushel of best lime slaked in hot 
water, eigh^. ct»?-Tte Bait dissolved in hot water, 2X lb. 
rice meal boiled to a v^-te, to which add one-half a 
pound, white glue ^reviuuely dissolved and one-half 
a pound clear whiuit^;. Add the salt brine to the 
slaked lime and thep the other ingredients. Keep it 
hot while using. XJep a whitewash brush. Woodwork 
should be thoroagtujr cleaned from dust before apply- 
ing this whitewash, it makes a bright surface like 
paint. 

(3997) W. P. a??ki* : How can I harden 
the tipie or poincs of og wheels, say to a depth of not 
more than one s^teentb of an inch? Said wheels 
areabout i ijut^es in diameter by half inch wide (or 
thick). Tl!'^ material in cmcible cast steel. A. We 
suggesi placing the gear on a revolving spindle at the 
propej- *oat, and to quictfy bring a jet of water to bear 
w^^ti tb -■ reetb. Speed t^hoald be about 600 revolutions 
periuia?.te. Have ih- jet half an inch diameter, and 



under 30 or'30 lb. pressure. This will harden the teeth 
only. Steel should be as low in carbon as is com- 
patible with hardening, to prevent cracking of the 
teeth. 

(3998) Reader asks : 1. In what Supple- 
ments are the directions for making dynamos, motors, 
and telephones? A. We refer you to Supplement, 
Nos. 161, 600, 730, 793, for dynamos; to Nos. 641, 759, 
767, 783, for motors; and to Nos. 142, 163,350, for tele- 
phones. 3. What are the formulas (chemical) for 
cutting copper and zinc? A. Use nitric acid for 
copper. Sulphuric, hydrochloric or nitric acid will 
dissolve zinc. 3. Is there any way I can get a cata- 
logue from electrical firms without asking each one 
directly? A. You might make known your wants by 
advertising. 4. In wrapping an induction coil 3J^ inch 
the primary layers are to the secondary as 3 : 10. What 
is the ratio for coils increasing an inch each time, 
using wire 18 and 33? A. The E.M.F. of the secondary 
is to that of the primary as the number of turns in 
the secondary is to the number of turns in the 
primary, while the amperage in the secondary is in 
inverse proportion to the E.M.F. For an answer to 
your medical query we advise you to consult a 
physician. 

(3999) J. M. M. asks : How much does 

a bar of railroad track expand and contract in length, 
and how much space ought to be between the ends or 
joints? A. Rails vary in length by the extreme tem- 
peratures in the United States, about one-quarter of an 
inch in 30 feet, and for 30 feet rails about 7-16 of an 
inch, so that rails laid at time of mean temperature in 
the Northern States should have half the above spaces 
between the ends; in the Southern States, one-quarter. 
Rail laid in summer in the Southern States may have 
an allowance of 1-16 inch in 30 feet rails, and 3-16 inch 
in 30 feet rails. 

(4000) M. C. A. C. asks: 1. How to 

keep linoleum bright. A. Wash with equal quantities 
of milk and water. Once in several months a little 
linseed oil or a weak solution of beeswax in spirits of 
turpentine may be used. 3. How are face powders per- 
fumed? A. Use a few drops of some essential oil, as 
bergamot. Keep the powder in an air-tight jar. 

(4001) F. E. W. asks: 1. Of what mate- 
rial are graphite bearings made, so that they require no 
oil? A. Graphite freed from grit. 3. Which kind of a 
wind engine (or mill) is the most serviceable— with or 
without cog gearing? A, Consult our advertising 
columns for a reply to this query. 

(4003) M. R. asks : Will you please teU 

me if a common battery of blue vitriol and water, with 
a copper and zinc, will light a two, three, or four in- 
candescent lamp, and how many cells would it take, 
and where could I get the lamps, or what kind of a 
battery does it take? A. A gravity battery is of no use 
in electric lighting. It is sometimes employed for 
charging secondary batteries, and the latter are used 
for operating lamps. The secondary battery is the best 
for lighting purposes. 

(4003) F. V. C. asks : 1. Is there any 

cheap substitute for the porous cups that come in bat- 
teries? A. Nothing very efficient. Try flower pots 
with the holes corked up. 3. What kind of bat- 
tery is best for a motor? What for a storage bat- 
tery? A. Storage battery for motors, and gravity bat- 
teries for charging the storage batteries. 3. Tell how 
to make the principal parts of a storage battery, and its 
dimensions, when used for lighting. A. For this in- 
formation see Scientific American, vol. Ixi., page 33. 
4. Describe a small compressed air motor run by a 
power of 30 lb. per square inch from a small water pipe. 
A. A small compressed air motor is substantially the 
same as a steam engine. 5. What acid is used to re- 
duce soft wood to pulp? Can it then be brought back 
to a hard substance? A. Nitric and sulphuric. By 
proper treatment the wood is converted into cellulose, 
which is explosive. It can be dissolved in a mixture 
of alcohol and ether, and will solidify on drying. 

(4004) W. T. says : Can you inform me 

about what per cent of heat contained in anthracite 
coal, burned in a stove made for heating only, can be 
liberated into a room, or can you tell me whether there 
is necessarily a loss of 50 per cent or over, under the 
most favorable conditions? A. The loss of heat in 
common stoves may be as great as 50 per cent, but with 
the best stoves, provided with large absorbingand radi- 
ating surface, the loss should not be greater than 35 
per cent, and much of this might be saved by extend- 
ing the stovepipe, so as to utilize all ihe heat, save 
enough to create draught. Much of the heat is also 
lost by opening stove doors for ventilation. 

(4005) W. L. J. asks : Would a 500 lb. 

ball, say, fired from a gun in a perpendicular position, 
with acharge of powder sufficient to throw it vertically 
say five miles, return to the earth with the same velocity 
with which it started? A. It would not. The friction 
of the air materially retards its velocity, due to gravity. 

(4006) H. H. S. says : 1. I have a 2 inch 
pipe, 1 foot under ground, 75 yards in length, which 
drains a creamer; am bothered with it becoming filled 
with something that obstructs the flow of water. Give 
me a solution to clean it. A. If the pipe is foul from 
the drainage matter, use a strong solution of cauRtic pot- 
ash, not soda, in boiling hot water. If necessary, stop 
the end of the pipe while the hot lye is running, till the 
pipe, and let it remain over night. 3. I want to know 
the proper side to run a leather belt, in regard to the 
splices, that is, ought the end of the splice or lap butt 
the face of the pulley? A. The belt ends should be 
butted together and laced to make a smooth surface. 
If put together with hooks, the butts should turn out. 
3. Can a cell of Burnley dry battery receive a new life 
from a dynamo? A. A dry battery cannot be charged 
by a dynamo. 



cider vinegar, and heat to a boil. Then rinse them 
thoroughly in clear cold water, and wipe dry with 
woolen cloth. If the vinegar is good, the shells will be 
clean and will remain so.— G. E. K. 



M. T. D. asks how to pickle beef, tongues, etc. — A, 
P. S. asks how to make invisible or sympathetic ink.— 
C. A. W. asks for a corn salve.— W. H. E. asks for a 
harness grease. — E. S. S. asks for a shoe blacking or 
polish.— R. W. S. asks how to make a hektograph or 
copying pad.— E. R. T. asks how to tin iron.— J. A. B. 
asks (1) for a receipt for making a cement which will 
stick leather to metal. 3. How to estimate horse power 
of an engine.— J. H. S. asks how to remove tattooing. 
— H. F. C. asks how to make birdlime.— Y. M. C. A. 
asks (1) how to etch glass, (3) names of all known ele- 
ments and metals. 

Answers to all of the above queries will be found in 
the " Scientific American Cyclopedia of Receipts, Notes 
and Queries," to which our correspondents are referred. 
The advertisement of this book is printed in another 
column. A new circular is now ready. 



TO INVENTORS, 

An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office Scientific American, 361 Broad- 
way, New York. 



INDEX OF INVENTIONS 

For urbleli LetterB Patent of the 
United States ivere Granted 

January 26, 1892, 

AND EA€H BEARINO THAT DATE. 

ISee note atend of list about copies of these patents.J 



Replies to Enquiries. 

The following replies relate to enquiries recently pub- 
lished in Scientific American, and to the number 
therein given : 

(3843) Referring to Scientific Ameri- 
can of January 9, ISQS, question 3812,C. £. can clean his 
brass rifle oi elwt ehellfi by immersiDg them in etrong 



Abundi, R., T. Ellis, Jr., & J. T. Sackett, Kansas 

City, Mo., suppository 467,599 

Adams, Benj. D., Grinnell, Iowa, cash recorder... 467,711 

Adams, D. C, Toronto, Can., smoke consumer 467,745 

Aigler, D., St. Louis, Mo., mauhing potatoes 467,488 

Al&ree, J. B., Indianapolis, Ind., belt tightener... 467,713 

Allfree, J. B., Indianapolis, Ind., grinding mill 467,713 

Anderson. J. C ., Highland Park, iTl, brick wall. . . . 467,489 
Anderson, J. C, Highland Park, hollow brick wall, 467,490 
Anderson, J. C, Hignland Park, hollow brick wall, 467,491 
Anderson, L. O.JKanaas City, Kans., folding bed. 467,603 
Andrews, E. J., Hartford, Ct., type setting mach.. 467,631 

Andrews. W. J., Kansas City, Mo., letter box 467,586 

Armenta, V. M., Santa Marta, Colombia, distance 

measuring inst 467,84? 

Ayres, Ruben B., New York, station indicator 467,678 

Ayres, Ruben B., New York, station indicator 467,884 

Baird, Jane^ North Topeka, Kans., strainer 467,604 

Baker, David H. Melrose, Mass., fog horn 467,885 

Baker, Homer M., Hopkins, Mo., money drawers. 467,777 

Barckdall, D., Indianapolis, Ind., refrigerator 467,886 

Barnes, N. T., Buflalo, N. Y., paving blocks 467,492 

Baron, Peter, London, Bug., making screws 467,787 

Barrett, J. H., Grand Rapids, Mich., refrigerator. 467,904 
Barton, J. W., & W. J. McNabb, Blue Rapids, 

Kans., tag holder 467,848 

Bate, J. It., Detroit, Mich., cutting excelsior 467,531 

Bath, John, London, Eng., cash recorder 467,767 

Bean, Samuel L., Bean, N. D., fishing reel 467,849 

Bergmann, Adolph, New York, air pumps 467,551 

Best, J. C, & Gf. W. Anderson, Raytown, Mo., 

treatingyucca fiber 467,493 

Bishop, R. T., St. Louis, Mo., sash fastener 467,615 

Black, W. L., Fort McKavett, Tex., sucker rod, 467,494 

Block, I., & J. Goldstein, New York, oil stove 467,850 

Boardman, A. F., Brooklyn, N. Y., flshine reel 467,714 

Bogumil, H., & G., New York, music leaf turner. . 467,632 

Bollentln, A., New York, woven tufted fabric 467,633 

Bond, John, Waterloo, N. Y., spinning mules 467,532 

Bornholdt, Adolph Brooklyn, N. Y.. pump 467,587 

Bowen, James H., Phila., Pa., cigar cutter 467,731 

Bowman, Frank, Brooklyn, N. Y., blankbook 467,788 

Bowman, F., Brooklyn, N. Y., press-copy book — 467,789 

Bowman, Frank, Brooklyn, N. F., blankbook 467,851 

Boyd, John A., Houston Tex., frame building .... 467,533 
Boynton, E. M.,West Newbury, Mass., electric 

conductor support 467,679 

Brachmann, Wm. P., Newark, N. J., nut lock 467,627 

Bradley, J. P., & J 8., Clark, Ma pump 467,697 

Bredel, F., Milwaukee, Wis., purifying gas 467,605 

Brigham, C. F., Boston, Mass., steam trap 467,634 

Brintnell, G. N., Canifton. Can., band cutter 467,698 

Broad, C . H., Rochester, N. Y. , lamps 467,571 

Brown, A. E. , Cleveland, O., supporting pipes 467,746 

Buchanan, L. A., St. Louis, Mo., burnisher 467,600 

Buckelew, A. H., Jenkintown, Pa., miter gauge.. . 467,852 

Buhoup, Harry C, Chicago, 111., car coupling 467,680 

Bullard, O. B., Washington, D. C, violin 467,768 

Bunt, Ocran D., Bowdon, Ga., plow 467,853 

Calcano i Paniza, J. B . Caracas, musical inst 497,854 

Cameron, P. W.. New Haven, Conn. & F. J. Dil- 
lon, Providence, R. I., medicine bit 467,658 

Camp, H.B., Cuyahoga Falls, O., conduits 467,650 

Campbell, B. J., Altoona, Kans., churn motor 467,495 

Campbell, J. A., New Orleans, La., barrel head. . . . 467,870 

Canet, J. B. G. A., Paris, P., gun carriage 467,855 

Canfield, G. H., Newark, N. J., carriage coupling. . 467,635 

Canfield, Rufus R., Clearfield, Pa., nut lock 467,616 

Carr, J., Syracuse, N. Y., surf ace gauge 467,732 

Challiner, C, Manchester, Eng., tire forwheels... 467.769 

Cbatlllon, J. P., New York spring scale 467,496 

Cluthe, Charles, Toronto, Can., truss 467,552 

Cocchi, J., & F. A., Berlin, Ger., musical inst 467,572 

Colby, B. H., St. Louis, Mo., game box 467,770 

Collins, Thomas, Forks, Pa., hay stacker 467,856 

Conradson, C. M., Madison, Wis., tool grinder 467,857 

Constant, B. S., Loganspprt, Ind, elevators 467.887 

Cook, J. E„ Northville, Mich., thrashing mach .... 467 ,a% 

Coplantz, C., Kansas City, Mo., horseshoe 467,497 

Corscaden, T., New Britain, Ct., chain links 467.659 

Corscaden T., New Britain, Ct., sash cord guide.. 467,668 

Cottrell, C. B., Westerly, R. I., printing mach 467,637 

Craggy, B. J., Manchester, N. H., carding mach . . . 467,888 

Crane, J. J., Summertown, Tenn., cross tie 467,790 

Cummings, G, W., Cohoes, N. Y., knitting mach.. 467,534 

Cummlngs, G. W., Cohoes, presser for bobbins 467,535 

Cuthbert, J. G., & J, Jr., Phila., Pa., looms 467,733 

Cutler, H. H„ Newton, Mass., meter 467,669 

Davison, G. B., Utica, N. Y., cultivator 467,66a 

De Fernelmont, H. H., Detroit, Mich., oil burner. 467,736 
Delany, P. B., South Orange, N. J., signaling app.. 467.651 

Dickenson, C, Portland, Oreg., mail bag 467,681 

Dickinson, R. 8., Columbus, Nebr., wire reel 467,498 

Dixon, R. M., East Orange, N. J., pipe coupling... 467,880 

Dohaney, M. L., Chicago, 111., hook and eye 467,638 

Dolphin, M. J.', Brooklyn, postmarking mach 467,682 

Domfeld, J. F., Watertown, Wis., malt kiln 467.747 

Downes, VV. A„ Detroit, Mich., lubricator 467,734 

Draper, S. F., Boston, Mass., lamp wic s 467.871 

Dugan,R. W., Covington, Ky., condenser 467,715 

Dulin, W.. Avoca, Iowa, fence wire reel 467,499 

Dumas, G. E., Waterbury, Vt., butter boxes 467,858 

Dunn, P., Cleveland, O., lamp socket 467,716 

East, G. W., Heltonville, Ind., horseshoe 467,859 

Edwards, Basil, Ashleworth, Eng.. tile 467,791 

Eger, WilUam, Brooklyn, N. Y^ shding doors 467,735 

Ehat, t. T., Boyertown, & H P., Fiester, Phila., 

Pa., paper bag mach 467,553 

Elliott, G. F., U. S. Navy, submarine shell 467,792 

Elliott, G. F.. U. S. Navy, submarine mine 467,793 

Ellis, F. A., Toronto, Can., electric clock 467,748 

Bills, Seele H., Waverly. N. Y., bicycle 467,794 

Entz.J. B., N. Y.. & W. A. Phillips, Brooklyn, 

N. Y., secondary battery 467,573 

Essex, S., Providence, R. I., potato planter 467,683 

Bthridge, M. V. B., Boston, stamp canceller 467,889 

Ethridge, M. V. B., Boston, postmarking mach.,. . 467,762 
Everhart, L. W., Chanute, Kans., vapor burner. . . 467,795 

Feltman, G., New York, bottling mach 467,574 

Fenwlck, R. W., Wash.. D. C. glass tube cutter... 467,500 

Ferrell, F. J»New York, valve 467,796 

Flndlay, J., Toconto, Can,, street car replacer 467,763 

Finegan, A. E., Meyersdale, Pa., letter box 



Pinegan, A. E., Meyersdale, Pa., door securer 467,589 

Fisher, H. W., Pittsburg, Pa., joint mould 4ti7,881 

Flaherty, E., Mahanoy City, Pa., steam engine... . 467,501 

Porbes, J. S., Phila., Pa., feed controlling app 467,717 

Force, A. S., Jersey City, N. J., disinfect device.. . 467,575 
Ford, J. 8., Jr., & G. H. Lockhart, Phila., Pa..coin- 

control led paper supplying device 467,893 

Porsberg, P. G., Minneapolis, Minn., cracker oven 467,536 
Fowler, C. W., Bait., Md., & J. Gustafson, Rocka- 

way, N. J., elevators 467,590 

Fowler, C. W., & A. M. Coyle, Bait., elevators 467,591 

Fowler. F. G., Bridgeport, Ct., boiler feeder 467,749 

Fox , F. A., San Francisco, Cal., car coupling 467,882 

Frost, J. R., Clev., O., typewriting mach ,.. 467,797 

Fuerth, W. G„ Newark, N. J., stenciling material. 467,890 

Genese, David, Bait., Md., dental drill 467,799 

Godeflfroy, R.,Phila., Pa., T-square 467,764 

Goldthwaite, J. G„ Galveston Tex., baling cotton 467,860 

Goodridge, J. F., Boston, cash indicator 467,592 

Gordon, F. W., Phila., Pa., transmitting motion... 467,593 

Gould, J., Jr.. Maywood. III., tinning plate 467,800 

Gould, J., Jr„ Maywood, III., tinning 467,801 

Govum, H. I., Palestine, Ark., heating stool 467,606 

Grantland, J W., Phila., Pa., nut fastener 467,750 

Gray, J. W., Hartford, Ct., bicycles 467,502 

Grebenstein, C. H., New York, door opener 467,684 

Gregg, E. L., Hoxie, Kans., toe weight 467,779 

Gross, A.. Sydney, New South Walses, nut lock.. . 467,617 

Grof 8, M. H., Abilene, Kans., door check 467,618 

Grossmann, S., Chicago, Hi., flour sifter 467,594 

Guethler, W., & F. Gellhaus, Phila., Pa., ice ve- 
locipede 467,737 

Gutman, H. J., Des Moines, Iowa, electric lamp... 467,576 

Gutman, L., Pittsburg, Pa., current motor *67,537 

Gutman, L., Pittsburg, Pa., electric heater 467,538 

Haberle, J. B., South Bend, In d., stree t sprinkler, 467,503 

Hafner, Fred. J., Phila., Pa., musical inst 467.802 

Haight, H. J, New York, electric switch 467,504 

Haight, H. J., New York, electric indicating inst.. 467,505 

Hall, Prank J., Phila., Pa., loom shuttle 467,803 

Hall, H., & J. VV . Cook, Port Perry, Can., post hole 

digger 49r,761 

Hambleton, F. H., Bait., Md., pipe coupling 467,718 

Hamill, R. J. Ottawa, III., drive chain 467,804 

Hammon, E. W.. Medford, Oreg., step ladder 467,685 

Haney, J. W., & W. A. Owens, Garden Valley, 

Tex,, spring seat for vehicles 467,805 

Hargraves, R. F., Providence, R. I., clutch 467,662 

Harman, C. B., Lanark, III., corn planter 467,894 

Harris, B. G. Little Rock, Ark., cofl'er dam 467,806 

Harrison, F. B.. Toledo, O., car axle journals 467,719 

Haugh, B.F., Indianapolis, Ind., copying mach... 467,720 

Haugb, B. F., Indianapolis, Ind., car wheel 467,721 

Haugh, B. F., Indianapolis, Ind., coping mach 467,861 

Hayes, J. J., Brooklyn, N. Y., veneer cutter 467,577 

Haythorn, W., Chicago, 111., valve for radiators.. . 467,833 

Heath, A. R^ Covington, Ind., car coupling 467,807 

Heinrichs, H., Kleinkeiperts, Ger., shears 467,808 

Hendryx, A. B., New Haven, Ct., wire holder 467,723 

Hetherington, T. A., St. Louis, Mo., sand dis- 
tributor for cars 467,809 

Hill, E. N., & J. G. Slater. Wash., D. C, securing 

travelers against loss by accident 467,872 

Hinklev.A. H., Prov., R. I., friction clutch 467,686 

Hinze, Carl, Des Moines, Iowa, pianos 467,539 

Holden, D. L., New York, & J.J. Hayes, Brooklyn, 

N. Y., exhaust pump 467,578 

Horton, W. P., Jr., Clev., O, electrode 467,738 

Houck, G. W.. Buff'alo, N. Y., friction clutch 467.723 

Howard, H., Halesowen, Eng., metal working 467,752 

Howland, G. B., Pontiac. III., artist's easel 467,6K 

Hughes, Ottis, Lock Spring, Ind., ditching mach.. 467,810 

Hughes, W. W., Urbana, Ohio, caster 467,873 

Humphreys, W. J., Crozet, Va.. legged articles... . 467,811 

Humphreys, W. P., San Fran,, dredging mach 467,607 

Hunter, J. H.. Cin'ti, O., permutation padlock 467,506 

Hutchinson, W . B., Passaic, N. J., elect, railway. . 467,699 

Hyer, R. S., Georgetown, Tex., plow 467,780 

Ibbotson, A. B., Sheffield, Eng., fish plate 467,812 

Irion, J. H., Pawnee City, Nebr., whiffletree 467,601 

Ivers, W. H.,Dedham, Mass,, pianofortes 467,554 

Jackson, J. A. C, Pocahontas, Ark., brick mach.. 467,813 

Jackson, W. H., Phila., Pa., knitting mach 467,874 

Jacobs, Jacob, New York, illuminating tile 467,814 

Jacobson, John, Boston, Mass., iridescent stone.. 467,579 
Jacobson, J., Boston, iridescent surfaced articles. 467,661 

Johnston, E. H., Phila., Pa., car coupling ..o 467,739 

Jones, W. D., Pittsburg, Pa., drilling tool 467,670 

Kenna, T. M., New Haven. Ct., &W. O'Connor, 

Binghamton, N. Y., cash indicator 467,740 

Kent, 0. A., Beverly, Mass., lineman's wire grip... 467,813 

Keplinger, George B., Chicago, button , 467,662 

Keplinger, George B., Chicago, button 467,6^ 

Keplinger, George B., Chicago, button 467,671 

Kimball, Arden D., Chicago, puzzle box 467,816 

Klein, Charles J., New York, electric switch 467,540 

Kleineick, H., Newark, N. J., violin cases 467,724 

Kniflfen, Le Grand, Chicago, tower 467,636 

Krebs, Paul, Berlin, Ger., bread receptacle 467,672 

Lancaster, C., & J. Sturgeon, Chester, Eng., motor, 467,741 
Lange, F. L., Oxford, Eng., velocipede wheeS, 467,743 
Latta, E. G., Friendship, N. Y., velocipede saddle 467,725 

Leach, S. S., Cambridge, Mass., rail crossing 467,817 

Leeming, Frank. Bradford, Eng., looms 467,753 

Levy, Henry, New York, picture frames 467,700 

Levy, Henry, New York, picture frames 467,T01 

Levy, Henry, New York, picture frames 467,702 

Libbey, Hosea W., Boston, oil stove 4ffr,608 

Logan, H., & C. R. Lewis, Jefferson City, Mo., 

pocket 467,818 

Lotz, Henry, Horicon, Wis., spinning wheel 467,654 

Lovell, M. N., & B. A. Walker, Erie, Pa., range 

doors 467,541 

Lumis, T . J., Hartford, Ct., type setting mach 467,640 

Lundstrom, C. J., Little Falls, N= Y., drawing «»- -• 

inst 467,580 

Lungen, Adam. New York, push button 467,875 

Mackey, John, New York, street sweeping mach .. 467,555 
Maguire. P. J., Salem, Mass., carb. gas generator., 467,673 
Mailloux, C. O., New York, carbon brush holder... 467,542 

Mailloux, CO., New York, batteries 467,543 

MaiUoux, C. O., New York, batteries 467.544 

Mailloux, C. O , New York, batteries 467,545 

Mailloux. C. O., New Tork, bHtteries 467,546 

MaillouxLC. O.. New York, batteries 467,547 

Main, L. H., & C. McMahan,V5piritLake, Iowa, car 

brake 467,508 

M^in, M. D„ Cortland, N. Y., milk cooler 467,876 

Mandt, T. G., Stoughton, Wis., axle skein 467,819 

Mapp, M. E., Milledgeville, Ga., dough raiser 467,820 

Marsh, E. A., Waltham, Mass., watch springs...... 467,703 

Marahfleld, Maggie, Chicago, preserving fruit 467,641 

Marvin, H. N., Syracuse, N. Y., electric drill 467,509 

Marvin, H. N., Syracuse, N. Y., electric drill 467,510 

Matlock, D. B., J.an Jose, Cal ., fruit gatherer 467,687 

Matson, D. B., Buffalo, N.Y., electric lamp hanger, 467,511 

Mauger, Philip J., Danvers, III., gate 467,771 

Mayson, T. W., Ponsonby,N. Z., optical inst 467,895 

McAdams, J.. New York, hydraulic elevators 467,705 

McArthur, Neil, & M. Lutz. Detroit, Mich ., raising 

sunken vessels 467,515 

McCabe.J. D., Coraopolis, Pa., drawing board 467,825 

McCl ellan. Edward J., New York, screw machine. 467,568 

McCulIers, W. H., Clayton, N. C, cultivator 467.863 

McDonald, B., & P. McHugh, Cin'ti, O., flushmg 

water closets 467,516 

McDonald, James S., Chicago, manifold book 467,582 

McGee, J. T., & R. W. Ca , Bryan, Tex., poison 

distributer = 467,619 

McGrain, John, Clev., Ohio, crutch 467,675 

McQueen, J., & W. Moores, Manchester, Eng., 

driving belt 467,765 

Menelee, J. F., Warrensburg, Mo., display rack... 467,628 
Mercer, Andrew, Brooklyn, N. Y., steam boiler... . 467,704 
Merrick, Clinton, Forest City, Iowa, disk harrows 467,862 

Mets, J. D., Dubuque, Iowa, blankbook cover 467,821 

Michel, P., stapleton, N . Y., window shade 467,567 

Miller, Daniel K., Phila., Pa., rolling metals 467,512 

Mishler, H., Mogadore, Ohio, potter's tool 467,609 

Mohn, F. W„ Hoboken, N. J., stage appliance 467,754 

Montz, W. H., Packerton, Pa., sliding doors 467,822 

Moore, E.Y., Milwaukee, Wis., pullev block 467,513 

Moriey, J. C, & D. C, Hudson, Mich., wrench 467,688 

Morrell, R., Summit, N. J., rail fastening 467,548 

Moses, Fy Toronto, Can., hot air furnace 467,755 

Mosher, J. A., Abilene, Kans., rheostat 467,611 

Mosher, J. A., Abilene, Kans., electric arc lamp... 467,610 

Muller, A., Christianstadt, Ger., pumps 467,823 

Mullin, D. J.J^hicago, 111., railway joint 467,674 

Munaell, W. W., Dodge City, Kans., railway coach 467,514 
Myers, C. & E., & J. Davies, Manchester, Eng., 

screw propeller 467,824 

Myers, F.I., New York, signaling app 467,581 

Myers, Henry, Alton, 111., lubricator 467,595 

Naumann, C, Schlettau, Ger., manure distributer 467,517 

Nelson, J. A ., Nebraska City, Nebr., gate 467,656 

Nelson, W. C, Santa Rosa, Cal., dish washer 467,620 

Neu, G. S, New York, electric wire tapper 467,891 

Nichols, E. T., San Francisco, hydraulic motor 467,612 

Nermann, O. A., St. Oloff, Minn., sleigh 467.826 

Nusbawg, G. W., Farmersville, Ohio, school desk. 467,557 

Nutting, A.. Quincy, Mass., railway track jack 467,706 

Cakes, H., Silver City, N. Mex. Ter., & B. Oafces, 

Chicago, III., thread cutter 467,689 

Ogden, G. H., Clev., O., blankbook 467,892 

Ogg, H. W., Orrick, Mo., weather strip 467,621 

OUn, Brick, Grant, Nebr., fire escape 467,690 

Oliver, F., Economy, Pa., steam engine 467.766 

Oswald, W. C, Rock Island, III., vehicle tongue.. . 467,622 

I^ge, C. D., Tacoma, Wash., dump car 467,772 

Rilm, J. M., & J. H. Akin, Arkansas City, Kans., 

bench vise 467,781 

Palmer, J.P.,Chicag(xpneumatictire 467,642 

Parker, G. J., & C= B. Walker, Trinidad. Colo., ore 

concentrator 467,569 

Parry, A. N., Amesbury, Mass., carriage 467,518 

Patten* Boos, Lfiuit Mass., lasting machine 467,377 
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Peare, G. R., Lynn, Mass., sewing machine 467,878 

Pearson, M., Robbinsdale, Minn., carpet stretcher 467,864 

Pecker, C. von, Vienna, Austria, firearm 467,558 

Pecltham, E., Kingston, N. Y., car bralte 467.896 

Peerdt, Rudolph te, Berlin, Ger., almanac 467,559 

Peper, C, St. Louis, Mo., tobacco caddies 467,827 

Perkins, D. 1'., Springfield, Mass.. fountain pen. .. 467,519 
Perry, N. W., Cincinnati, O., electric distribution, 467,897 

Petersen, B. A. C, Chicago, cake cutter 467,828 

Phillips J. W., Geevllle, Miss., cultivator 467,829 

PilTard, D. H., Piffard, N. Y., insulating compo., 467,520 
Pinkston, J. A., Excelsior. Ga., cotton chopper.... 467,623 

Hizzuti, J. S. P., Columbus, Ohio, musical inst 467,521 

Poole, George, San ford. Me., loom 467.726 

Powell, T., Ft. Scott, Kans., sewing mach. attach. 467,643 

Powers. F. G., New Salem, Kans., calf weaner *^<^ 

I'ray, B. B., New York, dress shield 467,898 

Pruden, D. R., Chelsea, Mass., eyeglass case 4e7,7m 

Rae, F. B., Detroit, regulation of electric cir- 
cuits 467,773 

Raymond, F. J'., 2d, Newton, Mass., shoe slugs .... 467,522 
Reed, J. H., Lynn, Mass., wood working mach .... 467 629 

Ree*, ,J. H., Lynn, Mass.. wood working mach 467,899 

Renter, C, &G. BoUmann, Brooklyn, N. Y., elec- 
tric tell-tale for tanks .... . . 467 774 

Reynolds, C. J., Boston, Mass., faucet .'.' 467,560 

Reynolds, H.,Gifford, 111., shovel 467,831 

Rhoades, Roland E.. Pittsfleld. Me., loom 467,644 

Bice, O . B., Milwaukee, Wis., cigar cases 467,708 

Richards, C. T., St. Louis, Ma, illuminating tile. . 467,832 

Richards, F. H., Hartford, Ct., separator 467,833 

Richards, l'. H., Hartford, Ct, separator 467.645 

Richardson, O. N., High Point, N. C, tongs 467,782 

Ritchie, D. A., Cambridge, Mass., cutting metal .. 467,648 

Roberts, E.P., Clev., O., electric lamp. .. 467,523 

Robinson, C. H., St. Paul, Minn., heating app 467,900 

Roeth, L, New York, support for bicycles 467,709 

Rohlen, O., Galesburg, III., frame for screens 467,661 

Roland, R. B., Decatur, £11.. tweezers 467,630 

Borakey, F.C., Toledo, O., motive power 467,834 

Romkey, F. C , Toledo, O., steam generator 467,835 

Rosbaok, F. P. , Chicago, 111., fence 467,836 

Ruble, Jl. K., Newark, N. J., steam injector 467,655 

Ruger, J. W., Buffalo, N. Y., cracker mach. 467,710 

Sailor, David A., Little Rock. Ark., cotton press... 467,783 

Sandburg, L., Chicago, 111., chair and sofa 467,736 

Sauerman, J. F., Coal Hill, Ark., bevel gauge 467,662 

Saunders, S. L., Lynn, Mass., spool holder. 467,549 

Sawyer B. E.. At bol, Mass., plotter 467,664 

Savre, S. H., Jr., Hampton, Va., water elevator . . 467,837 

Schneider, C, Brooklyn, N. Y., game app 467,676 

Schon, A, New Southgate, Bng., bottle 467,727 

Scnbner, C. E., Chicago, 111., switch boards 467,901 

Scribner. C. B., Chicago, 111., switch boards 467,902 

Scrlbner, C. B., Chicago, 111., arc lamp 467,656 

Seaver, A^ Boston, Mass., welted boot 467,743 

Sessions, G. W., New York, bottling wines 467,737 

Shaffer, F.M.,J. & S. T. Salada, DuBois, Pa.,draft 

equalizer 467,865 

Shantz D. B., Berlin Can., manuf., of buttons.... 467,563 

Short, S. H.,(!leve.,0., rheostats 467,613 

Siggins, T, South Bend.Ind., thill support 467,758 

Simons, L. A., & G. R. Roof, Omaha; 5febr elec- 

triccars _ .467 583 

Sin Clair, L., StanbeiTy, Mo., brush. . ..'."...'. ". '. 467*778 

Singleton, M. T., Arcadia, Fla., screen 467'838 

Sipos, U., Nagy Varad, Austria, stove 467,759 

bmldth G. C. F.,Frederiek8berg, Den. .paper mach 467,775 
Smith, P. B., Toledo, Iowa, absorbent pad 467,624 



AWARDED THE FIRST PREMIUM AND GOLD MEDAL at the Augusta, Ga., Exposition, 
x*^£^ "F^zza ^zaiB^ 

Electric Coal Cutter, Electric Rock Drill, Electric 
Mining Pump and Electric Hoisting Machinery. 

THOMSON-VAN DEPOELE ELECTRIC MINING CO., 

620 ATLANTIC AVE., BOSTON, MASS. 
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Inside Pagre, each insertion > < 
Back Page, each insertion - - 



75 cents a line 
■ - $1.00 a line 



The above are charges per agate line — about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the foUowintf week's issue. 
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SenecaTails Mfg. Co. 695 Water St., Seneca Falls, N.Y, 



Scroll Saws, I 

Circular r 

Sawi. Lathes] 

MortiserB. I 



CatalosiiQ 

Free 

of ali our 

Machinery* 



LATHES 



467,605 
407,686 



467,527 
487,602 
467,760 



Improved Screw Cutting 
Foot and Power. 

Drill Presses, Shapers, Band, Circular, and Scroll Saws. 
Machinists' Tools and Supplies. Lathes on trial. 

S^W" Catalogue viailed on application. 

SEBASTIAN LiATHE COMPANY, 

44-46 Central Ave,, Cincinnati, O. 



Smith, J. P.; & F. il. Stevens, BoVtonT tacking 

mach 

Snow, F., Lynn, Mass., carving mach! !!!!!!!!! 

Snow, F., Lynn, Mass., carving mach ! 467 .')97 

Snow, W. B. WatertoiTO, Mass. lubricator 467,879 

bodestrom, Ole, Sac City, Iowa, harvesters 467625 

Solcer, N. B., Maryland, 111., car coupling 467,903 

Somers, D. M., Broolilyn, N. T.,springcover 467,647 

Sommer, F. M., & K. A . McGirr, a ayton. 111. , grain 

measurer 467 691 

Stark, D., San Fran., Cal., car coupling.. "!.'.'.'.'.'.'.'.' 467,'614 
Stevens, A. L., Phila., Pa., paper bag mach. .. 467,776 
Stewart, W. H., Brooklyn, S. T., manuf. of pipes. 467,648 
Stohlman, B. T., & W. B. Wiudmiller, Welsburg, 

Ind., folding packing case 467,728 

Storer, A., Boston, Mass, breech loading guns . 467524 
Strang, B. A., Montrose N. Y., Are escape ladder. 467,625 

Struss, Henry W., New York, braid 467584 

Struss, Henry W.. New York, braiding mach 467,585 

Sutley, B. T., & W. H. Nicholson, Washington, 

Pa., temper screw 467 866 

Swan, G.B., Braver Dam, Wis., curtain fliture.'.'.' 467!6a! 

Taylor, W. H., Stamford, Ct., latch bolt 467,564 

Terry, S. H., St. Louis, Mo., metallic pole 467,536 

Thickins, R. W., Minneapolis, Minn., motor 467'=^^ 

Thomas^ J. B^ Bloomington, 111. soot collector 

Thorp, T. J, Chicago, metal spoke 

Topham, George, Washington, D. C., purse. 

Trme, Samuel G., Pierre, 8. D., car coupUng 4W,s») 

Troast, W. F., Lancaster, Pa, padlock 467,528 

Tschop, A.. Po'keepsle, N. Y., straw binding mach 467,560 
luffley, Gfeorge B, Moline, 111., power hammer.... 467,666 

Tynan, J. B., Paterson, N. J., spinning mach 467,649 

Urdahl T., Mount Horeb, Wis., straw binder 467,507 

Vaag, A. By Hillsborough, N. D., barrel heads.... 467,784 

Victor, B. J., New York, towing machine 467.629 

Wagandt, C. L.. Bait., Md., soldering app 467,694 

Wa bridge, H. L., SpringOeld. Mass., cash carrier. 467,666 

Walfce, H. A., Columbus, O., fountain pen 467,785 

Walker, J. C.Waoo/Tei., water wheel 467,840 

S"!!; , &' „';"'''■' P*- luggage carrier forbicy.. 467,729 
Walllck, W., Phila., Pa., sewing machine attach... 467,841 

Warwick G.T., Springfield, Mass., velocipede 467,695 

Waters, F. M., Dayton, O., clutch 467 598 

Wells, G., Chester, Ark., cultivator 467570 

Whaler, C. V. W., Toledo, O., umbrella support.. . 467,761 

Wheelock, J. Worcester, Mass., engines 467867 

Wheelock, J., Worcester, Mass., valve gear 467 868 

Whitcomb B. S., Orange, Vt., whiffletree hook.... 467 667 

White, H. K.tAniiapolis, Md., match safe 467,869 

White, John H., Wash., ID. C. phonograph 467 630 

White, W. P., Troy, N- Y.. whiffletree hook 467,566 

Wigger, H., Unna, Ger., wood pulp 467,786 

Wilcox, C. N., Brooklyn, N. Y., swinging app 467,842 

Wilcox, C.N Brooklyn, N. Y., torsion springs. ... 467,843 
Si! ,'^™''' ^ii*'-' ^»" Fran., Cal., flash light burner 467,1i96 
vvilllston, B. F., Jackson, Mich., railway, switch.. 467,730 
Wlnkelmann, H. R., Oakland,Fla., & A. C. Perkins 

Macon, Ga., carpetiter's le^el 467 844 

Wlrth, P., Marshfleld, Wis., horse power 4e?'626 

Wool, B. A. H., & M. W. Gordon, Bloomfleld,Fla., 

dish washer 467 799 

Wood, W. M., Boston, Mass., banding machine! ! ! ! 467'657 

Woolley, O. W., Wash., D. C, pen holders 467 677 

Worden B. J , Grand Rapids, Mich., folding table. 467,846 
Worm, H. A., Zanesville, O., child's carriage 467,846 

DESIGNS. 

Davis, N. G Wash., D. c, spoon 21312 

Faulhaber, J. L., Fostoria, Ohio, roofing plate. . 21 313 

Kahn, Lazard, Hamilton, Ohio, gas stove 21 311 

Klelnert L B., New York, dress shield !!.. 2l!810 

Prange, Leo, Brooklyn.N. Y., button 21,314 to 21,323 



U. S. INFALLIBLE METAL POLISH. 

IN PASTE, LIQUID OR POWDER. ■ 



Invariably gives unbounded satisfaction. Dealers and 
Agents always find them quick sellers. 

G. WM. HOFFMAN, Manu'fr, 

No. 69 £, Washington Street, Indianapolis, Indiana. 



SPECIAL NOTICE! 

Two handsome photo-engraved display sheets 

entitled, 

" Recent Improvements in Air Compressors," 

"Recent Improvements in Rock Drills," 

mailed free to any one who will cut out this 

advertisement and mail it to us with his name 

and address. 

Ingersoll-Sergeant Drill Co. 

No. 10 Park Place, New York, U. S. A. 



NOW READY! 

A NEW AHD VALUABLE BOOK. 



THE ARMSTRONG MACHINE 

For CuttioK Off* and Threadins Pipe. 

Will Cut Off and Thread 
Pipe from 1 to 4 inches, 
requiring only 3 to4 min- 
utes to thread pip a 

We think this to be the 
best machine on the mar- 
ket, the same as our 

Adjustable Hiocks 
and Dies 
are universally acknow- 
ledged to be 

THE BEST. 

tW Send for 1891 Illustrated Catalogue and Price List. 

ARMSTRONG MFG. CO., Bridgeport, Conn. 




F 



RET SAW or 
BRACKET 



WOODS 



Planed Ready for Use. Books of Design- 

^T" Send stamp for catalogue. 

CABINET WOODS AND VENEERS. 

THE E. D. ALBRO CO., 

Eastern Branch, 200 LewU St., New York, U. B. A. 

H. T. Bartlett, Mg'r. F. W. Honerkamp, Ass't Mgr. 
Mills, Cincinnati, Ohio. 



LITTLE HERCULES DRILL CHUCK 

Has eccentric rotating, self-gripping jaws 
which hold strongest when working 
hardest. Tae larger tlie drill, 
the more powerful the lever- 
age. All working parts of best 
steel, hardened. The most 
powerful, accurate, and dura- 
ble chuck in the market. 
OneidiL Ml'g. Chuck Co., 
Oneida, N. V., U.S.A. 




GAS i^GASOLINE ENGINES 

STATIONARY and PORTABLE. All Sizes. 
Dwarfs in Size, but 
Giants in Strength. 

Expense one cent an 
ihour per horse power 
Rand requires but little 
nattentioa to run them, 
r ETery Enfflne 
'Oaaranteed. FuU 
particul ars free by mail 
Mention this paper 

_ ^VAN DUZEN 

eAS& GASOLINE ENGINE CO.Cincinnat!,0. 




12,000 Kecelpts. 680 Pases. Price $5. 





ODELLMDle Case TYPEWRITER 

It has 78 Characters, and ia the only Typewriter with 
Check Perforator attBchment. Ib fast taking the lead of 
all Ty(»ewTitei-8. Larger eales than all otherfl combmed. 
[Send lorcircnlarfl 
ODELL TYPEWRITER CO., Pontiac Bldg., Chicago. 



S3 PRINTING PRESS. 



Do all your own 
printing. Save 
money. Cata- 
logue for two stamps. U.elsey &: Co.* Meriden, Conn. 



ROCK DRIlLSm; 

AIR COMPRESSORS 8. 

GENERAL MACHINERY ro^igl 
MiNINcTuNNELING. ''"""' ,_. _ 

RAND DRILLCo23ParkPlacenewvork 



WATER FRONTS 

■■ adioininET. suitable foi 



Near NEWBUBGH-ON- 
HUDSON, and fifty acres 
adjoining, suitable for Foundry, RollinK Mills, 
Lumber Yards, or any large business demandinR 
river, freight and railroad facilities. West Shore 
R.K. runs through it. Millions of cubic yards of 
brick-terapering sand and molding sand. Also villa 
sites unsurpassed. Whole property for sale— a bar- 
gain—by Executors of the Rstate. 

PHILIP VERPLANCK:, Yonkers, N. Y. 



TtiB Belknap little Giant Water Motor 

Best Water Motor, most powerful and 

efficient machine on the market. 

Electric Motors and Dynamos. 

Combined Water Motors and Dynamos. 

Cyclone Coffee Mills forGrocers' use. 

Combined Motor and Mill in one case, 

run by water or electricity. 

Write for Circulars. 

BELKNAP MOTOR CO., 

23 Plmn St., Portland, Maine, U.S.A. 




V^lllFACTURER OF , SPRINGS f#^ 

FLAT S't'-'- gp EVERY DESCRIPTION 

240 & 242 W. 29™ ST. NEW-YORK 



(Factory Space) 

(To Let) 

(With Power) 

(For Large or Small Industries) 

(On Canal, River and two Railroads ) 

(Write The Power Co., New Brunswick, N. J.) 



RAILWAY 4 STEAM f lTTERS S UPPLIES 



Rne's Little Giant Injector. 

SCKEW JACKS, STUHTETANT BLOWERS. *o. 
JOHN !<. URQUHART. 4i> Uorclandc St., N. Y. 



" ROSE MUST WAIT." 

So says Mr. James H. Hocking, of Paterson, N. J. 
His letter Is as follows: 
Mason Regulator Co., Boston, Mass. 
Sirs: 

Enclosed And 55 cents, for one copy each of 




TEADE MAEKS. 

Truax, Greene & Co., Chicago, III., demulcents 20,636 

Truax, Greene & Co., Chicago, 111., antiseptics 20,637 

Chipman. W. A., New York, kerosene 20,630 

Covert, J. C, West Troy, N. Y, balsam 20,643 

Dubois Watch Case Co., New York, watch cases.... 20,644 and 
Dunlevy & Bro., Pittsburg, Pa., lard 20,631 




Ifei ^to«ilBEffi m0^w 



Feldenheimer, A., Portland, Ores., jewelry 20^640 

Fobes, Haywards Co., Boston, confectionery 20,645 

Fox & Co. S„ Sheffield, Bng., umbrellas 20,032 

Goddard & Sons, J. W., New York, coaf lining 20,633 

Goddard & Sons, J. W., New York, braid 20,655 

Goddard & Sons, J. W., New York, coat linings 20,666 

Goddard & Sons, J.W., New York, coat linings 20,657 

Harvard Dry Plate Co., Cambridge, Mass., photo. 

dry plates 20 647 

Hood, William, Chicago, electric lamps 20,646 

Inland Crystal Salt Co., Kansas City, Mo., salt. 20,648 

Kendall Manuf . Co., Prov., R. [., toilet soap 20,649 

Kerr Thread Co., Bast Newark, N. J., thread 20,633 

Landsman, Brnestina, New York, liniment 20 650 

Mersick & Co., C. «., New Haven, Conn., tin plates 2o!e51 

Perkins & Co., New York, coal 20 634 

Perkins & Co., New York, coal 20'SS ' 

Purdy, B. H., Allegheny, Pa., remedies for skin... 20,652 
Reckitt&Sons, 11m, London, Eng., laundry blue.,. 20,641 : 

Rowland Hattie A., Chicago, III., hay fever 20,653 

Strauss, T. L, Bait., Md., malt liquors 20 658 

Strauss, T. L., Bait., Md., malt liquors 20 659 

Union Hardware Co., Torrington.Conn.. skates.... 20,664 i 
Union Hardware Co., Torrington, C, roller skate. 20,660 ' 
Ward& Son, J., St. Louis, Mo., anti-friction metal. 20,639 

Wilkinson, Harris C, Chicago, pills 20642 

Williams, R. G.,New York, hats 20'fi61 



Common Sense in Making and Using Steam." 
Our machine shop has just been biuTit to the ground, 
and the two above copies added to the llames, together 
with " Rose's Machine Shop Practice." " Rose " will 
have to wait, but I must have the above works at once. 
Eagerly awaiting their receipt, 
I remain, 

Very truly yours, 

JAMES H. HOCKING, 

Engineer. 




SAT8 SHE GAinrOT BUC HOW 
too DU IT FOB IHB BOIIKT, 



WIFE 

. V 1 ^7° * S8fi.00 ImprOTed Oxford BliifW 
V ■ * S«iriitB AUchlne ; perfect worUuc MIL 

"mely fimahed, adapted boUghtandhfiaT; 

, nith a complete Bel of the ] atest improTfd 

attachments f^«e« £ach raachiae gnarantced for 5 



lEShimer Cutter Heads 

43,000 SOLD. 

To work Car Siding, Flooring Ceil-I 
ing and Ship Lap; to 
Mould Doors, Sasn and 
Blinds. Cope Heads to 
match. 

Sam'l i. Shlmr & Bo.l, 

Centre St., Milton, Pa. 




2nd fe^" MACHINERY II 

N. Y. Mach'y Depot, Bridee Store 16. Frankfort St., N.Y. 



This splendid work contains a careful compila- 
tion of the most useful Receipts and Replies given 
in the Notes and Queries of correspondents as pub- 
lished in the ScieiitWic American during the 
past fifty years ; together with many valuable and 
important additions. 

Over Xwelve Xliousand selected receipts 
are here collected ; nearly every branch of the use- 
ful arts being represented. It is by far the most 
comprehensive volume of the kind ever placed be- 
fore the public. 

The work may be regarded as the product of the 
studies and practical experience of the ablest chem- 
ists and workers in all parts of the world ; the in- 
formation given being of the highest value, ar- 
ranged and condensed in concise form convenient 
for ready use. 

Almost every inquiry that can be thought of, 
relating to formulEE used in the various manufac- 
turing Industries, will here be found answered. 

Instructions for working many different pro- 
cesses in the arts are given. 

It is impossible within the limits of a prospectus 
to give more than an outline of a few features of 
so extensive a work. 

Under the head of Paper we have nearly 250 re- 
ceipts, embracing how to make papier mache ; how 
to make paper water proof and fire proof ; how to 
make sandpaper, emery paper, tracing paper, 
transfer paper, carbon paper, parchment paper, 
colored papers, razor strop paper, paper for doing 
up cutlery, silverware; now to make luminous 
paper, photog-raph papers, ete. 

Under the nead of Inks we have nearly 450 re- 
ceipts, including the finest and best writing inks 
of all colors, drawing inks, luminous inks, invisi- 
ble inks, gold, silver and bronze inks, white inks ; 
directions for removal of inks; restoration of 
faded inks; etc. 

Under the head of Alloys over 700 receipts are 
given, covering a v^t amount of valuable hifor- 
mation. 

Of Cements we have some 600 receipts, which 
include almost every known adhesive preparation, 
and the modes of use. 

How to make Rubber Stamps forms the subject 
of a most valuable practical article, in which the 
complete process is described in such clear and ex- 
plicit terms that any mtelligent person may readily 
learn the art. 

For Lacquers there are 120 receipts : Electro-Me- 
tallurgy, 135 receipts ; Bronzing. 127 receipts ; Pho- 
tography and Microscopy are represented by 600 
receipts. 

Under the head of Etching there are 55 receijjts, 
embracing practical directions for the production 
of engravings and printing plates of drawings. 

Paints, Pigments and varnishes furnish over 
800 receipts, and include everything worth know- 
ing on those subjects. 

Under the head of Cleansing over 500 recipes 
are given, the scope being very broad, embracing 
the removal of spots and stains from all sorts 
of objects and materials, bleaching of fabrics, 
cleaning furniture, clothing, glass, leather, metals, 
and the restoration and preservation of all kinds 
of objects and materials. 

In Cosmetics and Perfumery some 500 receipts 
are given. 

Soaps have nearly 300 receipts. 

Those who are engaged in any branch of industry 
probably will find in this book much that is of 
practical value in their respective callings. 

Those who are in search of independent business 
or employment, relating to the home manufacture 
of sample articles, will find in it hundreds qf most 
excellent suggestions. 




ARTISTS WHO GET RICH 

often give good advice. Artists who use 
the Air Brush are getting rich, and recom- 
mend it very strongly. It is aistlnctively 
an art tool, and saves time and labor and 
increases the excellence of the work. 
Write for illustrated catalogue. It will in- 
terest you. 

AIR BRUSH MFG. CO. 

Rockford, III.) 17. S. A. 

er Nassau Street. 



MUNN 8l CO., Publishers, 

SOIENTmO AMEEIOAN OPPIOE, 



361 Broadway, Nen^ York. 



years. Bay direct£roinoQrfactory,aiidaaTadeal«il 
andanotflprotit. Send for BBSS CATlLOeiTB. 



A printed copy of the specification and drawing of 
any patent m the foregoing list, or any patent in print 
issued since 18fi3. will be furnished from this office for 
25 cents. In orderin g please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. 

Caiindinn natpnts may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list, prodded they are simple, at a cost of $40 each. 
If complicated the cost will be a little more. For full 
instructtona address Munn & Co.. 361 Broadway, New 
Y<xri. Other foreipn patents roay also be obtained. 



3 

public. 



MONTHS ON TRIAL." FOR 

Bitiier's Popnlar Electrician, 

An illustrated monthly journal 
for the amateur, experimenter and 



0. 



BtlBIEK I'lIB. CO., Lynn, Mass. 



\VATCHES.— All kinds key winders changed to stem 
winders. Address W. F. A. Woodcock, Winona, Minn. 

SYLPH CYCLES Run east 

Perfection of cyeie manuScture ; no 
now to ridespringless cycles or de- 
on tires alone f or comf ort.^j/tpft 
Svrina Frame destroys^ ^^ 
Vlbrat'n. l^ight.slm- 
ple, strong. Cata.f reel 

Rou&t-Duryea Cy.Co.l 

16 Qat.,Veoi\a.,li\.AaTS.WAHTEa 




SETS or CASTINGS OF k 

MODEL ENGINES ^ 

\ CATALOGUES ^ 

FREE. = $[ 

. ^ . .^ .^ MSQ TOOLS, S 

GEAR WHEELS.a PARTS OF MODELS S 



^^'^XiV^^NN 'b. ^V?>W\\W\> 





KEY SEATERS. ^sffii«n.2^f 

with Rack-Cutting Attachment. 
VALLEY MACHINE CO., 
18 Tlldcn Ave., Safflnaw, Mich. 

"We are very much pleaaed -wUTi It, 
and thiiiii it the best machine oq market 
for Bimplici'ty and effective work. 
Davis & Cowgill Iron Works, Omaha." 



ANEW LIGHT I" 



FORMAOIC I^^nrTUR^VS, ana other new features worth 
knowing!: about. Catalogue free, Alenlion this paper. 
- - - J. B. COL.T&CO ,lo BnekinaiiSCreet.Wew Vork. 

Branch, 189 La Salle Street (Calumet Building), Chicago, 111., L. L. DAVIS, Manager 



STEAM ROAD MM. I 



DE AND IDEAL AUTOMATIC ENGINES. 
WKITMYER I'ATEN'T FIIUNACE. 
TANDEM AND CROSS CItMFOUND ENGINES. 

Manufactured by HARRISBURGIOUKDRY AND MA* HINE WORKs[ Kblitgrpl.U. S. A. 



GEAR AND RACK CUTTING. 

Frost Self-Regulating Steam Pump. 

UNION MFG. CO., 17 Kose Street, Battle C5re©k, Mich. 



bcieniiiic American 
Agency for 




CAVEATS, 
TRADE MARKS, 
-.SSICN PATENTS 
COPYRIGHTS, etc. 

For Information and free Handbook write to 

MUNN * CO., 361 Bboa&wat, New York. 
Oldest bureau for Becurlng patents in America. 
Every patent taken out by us is brougbt before 
the puolio by a notice given free- of charge in the 

MtXiMxt ^mmm 

Lareest circulation of any scientific paper iti the 
world. Splendidly illustrated. No IntelliWent 
man should be wltbout it. Weekly, S3. 00'» 
year; tl.a) eix months. Address MUNN & 00, 
FUBUSHJSKS, 361 Broadway, New York. 
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A Neio and Valuable American Bookfor Prospectors 

and Miners, 

JUST READY. 

Tlie Prospector's rieinookaniye 

Id the Search for and the Easy Determination of Ores 
and other Useful Minerals. By Prof. H. S. Osbom, LL.B.. 
author of '* A Practical Manual of Minerals, Mines, and 
Minlnp." Illustrated by 44 engrarings. 12mo, 175 pages. 

frice%'L50,l>i(vi(tii^ five of postage to any address in the 
world. 

Contents.— Chapter 1. Preparatory Instruction, n. 
Crystallography. III. Surveying. IV. Analyses of 
Opes, Wet Method, Dry Assay of Ores. V, Special Mine- 
ralogy, Gold. VI. Platinum, etc. Silver. VII. Copper, 
and How Measured by Ores. VIII. Lead and Tin. IX. 
Zinc, Iron. X. Mercury, Bismuth, Nickel, add Cobalt. 
A'l. Aluminum, Antimony. Manganese, and other Mine- 
rals. XII. Precious Stones. Appendix, Correction of 
Weights and Measures, Prospector's Pointers, Index. 

BY THE SAME AUTHOR. 
Recently Published. 

A PRACTICAL MANUAL OF MINERALS, 
MINES, AND MINING. 

CompriBing suggestions as to the localities and associa- 
tions of all the Useful Minerals; full descriptions of the 
most effective methods of both the qualitative and 
quantitative analyses of each of these minerals, and 
hints upon the various operations of mining, including 
architecture and construttion, Ey Prof. H. S. Osborn, 
LL.D. Illustrated by 171 aigravings. 8vo. 367 pages. 

Price $4.50, by inail^ ffce of itostaije. to any address in Die 
wirld. 



B^~ Descriptive circulars giving the full tables of con- 
tents of the above books stnt free ' 
hCs address. 



to any one ivho will send 



^^ A Neiu List of Leading Boo)iS on Metal Mining 
Meta llurgy. Mine rn logy. Assay ing^ Chemical Analysis', 
Oe^logy, etc., sent free to any one, in any part of the world, 
wh* will senil his address. 

B^" Our New and Revised Catalogue of Practical and 
Scientific Books, 88 pages, 8?)0, and our other Catalogues Ahe 
wlwle covering every branch of Science applied to the Arts, 
sent free and free of postage to any t>ne in any part of the 
world who wiJl furnish us ivith his address. 

HENRY CAREY BAIRO A. CO. 

iNDUSTuiAL Publishers. Booksellers & Importers 
810 Walnut !^t.. Pliiladelpliin. Pn., U. S. A. 



rE DRAUGHTSMEN 

'cFND FOR CATALOGUE 0FBE5T DEVICES out 



THE MODERN ICE YACHT. — BY 

Geo. W. Polk. A new and valuable paper, containing 
full practical directions and specifications for the con- 
struction of the fastest and best kinds of Ice Yachts of 
tht latest, most approved forms. Illustrated with en- 
gravings drawn to scale, showing tne form, position, 
aud arrangement of all the parts. Contained In Scien- 
tific AMBUICAN SUPPLEMKNT. No. 624. PriCC lO 

ceutB. To be had at this office and of all newsdealers. 



New Electric Light Support 



Adjusting iDcanilesceDt 

XjIC3-I3:TS 

At any desired an8:le 

Designed for use In 

MACHINE SHOPS, 

FACTOIMES, and MILLS 

Of every description, 
Mnnafactured oaly by 

E. HOLLf NGS & 00., 

54S ^''ashinRton Street, 
Boston. Mass.* U.S.A. 

SEND FOR ILLUSTRATED CATALOGUE. 




LIGHTNING WELL-SINKINB 

MICHmEIV MIRUFIICTUIIERS. 

Hyrdaulic, JettiDg, Revolving, ArtesIftDt 

Diamond Prospecting Tools, Engines, Boilers, 

Wind Mills, Pumps. Encyclopedia^ 1,000 

engravings, Earth's Strata, Determl- 

lation quality water;mailed,25c. 

The American Well Worlu, 

Aaron* IlL 

S r 11 A 13 8. Canal 

^ I St., CUeaeo, Ul. 

I» t Dallasi T«zBfi 




FOR 

FREE SITES TO SUBSTANTIAL 

MANUFACTURING ENTERPRISES 

in the rapidly growing townsof Virginia and WestVir- 
ginia, poaaessintr CHEAP IRON, CHEAP LUMBER, CHEAP 
FUEL, and RAILROAD FACILITIES, addrcss J. H. Din- 
gee, 33U Wiilnut Street, Philadelphia, Pa., President 
and General Manager of numerous Land Companies 
situated along the lines of the Norfolk & Western 
Railroad. 




WELL DRILLING MACHINERY. 

MANUFACTTTBSD BY 

WILLIAMS BROTHERS, 

ITHACA, N. v., 

mounted and on Sills, for 

deep or shallow wells, 

with steam or horse 

power. 

Send for 
atalogue. 

ADDRESS 

Williams Brothers 

ITHACA, N. Y. 



JLKUMDRD.Hri 



^COMING INTO A XINGDOM^ 



SlERlirWiscoNSiN 



1 am the owner of the polar lights. 

Of the constant star in the Northern heights. 
t^^ Owner of husbandry, shipping and trade. 
•^^ Forestry, mining and all things made. 

Minister, 1, to the wide world's weal ; 

My messenKers, engines and vessels of steel. 



The Great and Growing METROPOLIS at the Head of Lake Superior. 

For Manufacturing, For Merchandising, 
For Loaning Money, For Investments in Real Estate. 

FOR EVERYTHING--THE best place in America. 

SPECIAL. INDUCEIHENTS TO INDUSTRIAL CONCERNS. 

CALL ON OR WRITE TO 

Land and River Improvement Co., 

WEST SUPERIOR, - - WISCONSIN. 

ARTESIAN 



Perfect Newspaper File 

The Koch Patent Pile, for preserving Newspapers, Mag- 
azines, and Pamphjets, has been recently improved and 
price reduced. Suhscvibers to the Scientific Ameri- 
can and Scientific ^\merican Supplement can be 
supplied for the low prirte of $1.50 by mail, or $1.25 af. the 
pfBce Of th\s paper. P.^avy board sides; inscriiition 
•StlENTIPIC AMERICAN" in gilt. Necessary for 
every one who wishes to p-reserve the paper. Address 
MUNN & CO., Publ^hers Scientific American. 



PLAYS 



, Bialo^u^s, Speakers, ^ ,„ „ 

,Club and^Parlor. Cataloffue free, 



for School, 



S. DEHJSOM. Pub lisher, ChicagOw 



otMM LANTERNS 

^wi"^; Oil lamps have: no EQ,uk. 



Ml litix>Slw!KlJ •91 U M 



LOWEST PRICES CUAHANTEED 



Himtiyiiijia 



STEEL TYPE FOR TYPEWRITERS 

Stencils. Steel Stamps. Rubber and 

Metal Type Wheels, Dies, etc. 
I>lodfl nnd Exppi'i mental Work 
Small Machinery, Novelties, etc., nian- 

ufactiirerl by special contract. 
New York Stencil Wks. lOG Nassau St., N.Y 




EYESIGHT : ITS CARE DURING IN- 

fancy and Youth. A valuable article by L. W. Fox, 
M.D. Contained in Scientific American Supple- 
ment. No. 822. Price 10 cents. To be had at this office 
and from all newsdealers. 



OIL WELL SUPPLY CO. 

91 & 92 Tl'ATER STREET, 

Plitsbureli* fa.. 

Manufacturers of everything needed for 

either Gas. Oil, Water, or Mineral 

Tests. Boilers, Engines, Pipe, 

Cordage. Drilling Tools, etc, 

Illustrated catalogue, price 

lists and discount sheets 

on request. 






Wells, Oil and Gas Wells, drilled 
by contract to any depth, from 50 
to 3000 feet. We also manufac- 
ture and furnish everything re- 
quired to drill and complete 
same. Portable Horse Power 
and Mounted Steam Drilling 
Machines for 100 to IflOO feet. 
Write us statlngezactly wbatis 
required and send for illustrat- 

,ed catalogue. Address 

PIERCE ARTESIAN & OIL WELL SUPPLY CO., 
"" Beaver Street, New York. 



ICE HOUSE AND REFRIGERATOR. 

Directions and Dimensions for Construction, with one 
illustration of cold house lor preserving fruit from 
season to season. The air is kept dry and pure through- 
out the year at a temperature of from 34° to 36°. Con- 
tained in Scientific American Supplement, No. 
116. Price 10 cents. To be had at this office and from 
all newsdealers. 



T 



HE PENNA. DIAMOND DRILL & MFG. CO. 

BIRI SBORO. PA., Builders of High Class 
Steam Engines, Diamond Drills, Power and Hand 
Cranes, and General Machinery. 



A SPECIALTY. 



ENGINES AND SAW MILLS. 



-SEND FOB CATAI.OCITE. 



^O FARQUHAR BOILER EVEB. EXPLODED 

Aa Be Farquhar Go. (limited), York, 



PURE TEMPERED COPPER 



-. SAFEST. MOST DURABLES LCCJNOMlCfti. METAL EV ER OFFERED FOR > 



VELOCITY OP ICE BOATS. A COL- 

lection of interesting letters to the editor of the Scien- 
tific American on the question of the speed of ice 
boats, demonstrating how and wby it is that these craft 
sail faster than the wind which propels them. Illustrated 
with 10 explanatory diagrams. Contained in scientific 
American Supplement, No. i£14. Price 10 cents. 
To be had at this office and from all newsdealers. 




mm Catalogue Free to any Abbress. m^ 

Models and geaRo 



UNIOM MODEL NA^ORKS, CHICAGO 






SCIENTIFIC AMERICAN SUPPLE- 

MENT. Any desired back number of the Scientific 
American Supplement can be had at this office for 
10 cents. Also to be had of newsdealers in all parts of 
the country. 




Orirnew General Circnlar "S. A.," showing specimens 
pfaU oui work, is now ready. Send stamp and partiou- 
lai8 for estimates. i.nuuj,»ii,iuu 



A 



NEW CATALOGU 
VALUABLE~PAPERS 



E 



Contained in Scientific American Scpplement, sent 
jrtt 0/ charge to any address. 

mCNN & CO., Sbl llrondway. New Vork. 




BARNES' 

HewFrictionDislDrill 



FOR LIGHT WORK. 

Hag these Great AdTantttei: The 

speed can be instantly changed 
from to 1600 without stopping or 
shifting belts. Power applied can 
be graduated to drive with equal 
safety the smallest or largest 
drills within its range— a wonder- 
ful economy in time and great 
saying in drill breakage. 

Send for catalogue. 
W. F. & JNO. BARNES CO., 

1999 Rnby St. , Rockfoi«, IIL 





JENKIliS- UPRIGHT CUSHIONED 
POWER HAMMER. 

Users of this hammer sustain ns in 
saying that it has no eqnal in all good 
working qualities. Perfect cushion and 
&perfect blow, with perfect control. For 
particulars, L. & R. Wisteb & Co., 
2St So. 4th St., Philadelphia, Pa., U.S.A 



THE WARDEN MFC. CO., 

Germantovrn Junction, Phlla, Pa. 

BOILERS 

HORIZONTAI., VERTICAIi, liOCOMOTIVE 

Manning Vertical Boiler, Large H. P. in small space. 
Warden Purifier, insures clean water for boilers. 
Atkinson Feed WaterHeater, no back pressure on engine 
S^" Send for Catalogv^, 



PELTON WATER WHEEL 

Gives thehighest eflaclency 
of any wheel In the world. 
Simple and reliable, adapted 
to every variety of service, 
with heads of 20 feet and up- 
ward. Write for circulars. 
The Pelton Water Wheel Oo. 
12U Main St.,SaQ Francwoo, Cal., 
or 235b Central Bailding, Liberty ana 
West StreeU, New York. 




Bores SMOOTH, UODND, OVAL, and SfttJARE HOLES. MortiNing Core Boxes, 

Setc, Invaluable to Carpenters, Cabinet and Pattern Makers. Hieh- 
est Award. Send $8.00 for set (%to 11-8), in neat case, or 50c. for 
««T.v,^^«««™ sample Bit. mailed free with Illustrated List. 

BRIDGEPORT GUN IMPLEMENT CO., .^15 Broadway, IVew York. 




BOILS THE WATER 

WM BARAQWANATH & SON 

4-e W. DIVISION ST 

SEND FOR CATALOGUE. CHICAGO. 



DRY AIR REFRIGERATING MACHINE. 

Description of Hall's Improved horizontal dry air refrig- 
erator, designed to deliver about 10.000 cubic feet of 
cold air per hour, when running at a speed of 100 revolu- 
tions per minute, and capable of reducing the tempera* 
tiireof 90^ above to 50° below zero. With five figures, 
showing plan and side elevation of the apparatus, and 
diagrams illustrative of its performance. Contained in 
Scientific American Supplement, No. '-^88. Price 
10 cents. To be had a^ this office and from all news- 
dealers. 



^n^nii^ 



>l«'<»Ore Separators, R.evolvinga»» Shaking screens 
■_ JIGS &STAMPBATTEBIES'"«"«sfMILLING'^MINING MACHINERY"'-™^ 

* HARRINGTON & KING PERFORATING® .CHiCAGO. 



MBW roBK OVHOK, 284 PSABl. SIBSBT. 



CHUCKS. 



Catalogue No. 12, lust issued 
with over 4C new illustrationa 
sentfree. Address, 
The Cnahman Chuck Co., Hartford, Conn. 



WOOL WASHERS, 

WARP DYEINCJ AND SIZING MACHINES. 

PATENT RUBBER COVERED SUCEEZE 

ROLLS, 

POWER WRINGERS FOR HOSIERY AND 

YARN DYEING. 

DRYING AND VENTILATING FANS, 

WOOL. AND COTTON DRVERS, Etc. 

Catalogues free. 

CEO. P. CLARK 

Box L. Windsor Locks, Conn. 

INVENTIONS Practically DEVELOPED 

Drawings, Pattern Making, Experimental and Kine Ma- 
chine Work of all kinds. MILLIKBN & D'AMOUR, 
15H63 Cedar Street, near West street. New York. 



"THE SINTZ" 

GAS AND GASOLINE ENGINES 

Stationary and Marine. 

Makes Is own supply of gas from 
gasoline, and at less expense than 
any other engine. Noboiler. coal, or 
areman required. Runs with either 
manufactured or natural gas. Spe- 
cially adapted for small hoats and 
launches and electric light work. Cir- 
cnlarsfree. t^" Mention this paper, 

CLARK SINTZ, MFR., 

Sprinfffield. Ohio. 
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ICE HOUSi; AND COLD ROOM.— BY K. 
G. Hatfield. With directions for construction. Four 
engravings. Contained in Scientific American Sup- 
plement, 59. Price 10 cents. To he had at this oITi'^'* 
and of all newsdealers. 



•■THE DUKE l''E,'l''"''*60. „°>J'j.t, 40. 
THEHUMM.ER '''"CEJ.aS. '''"'=^127. 
Ij.E.POORMAN 29ZRACE.StXINCINNATI,OHI0 



SEWING MACHINE MOTOR FOR AMA- 

teure.— By CD. Parkhurst. Description of a very sim- 
ple and eflective motor, with laminared armature, of 
sufBfiient power to actuate a sewing machine. With 11 
engravings. Contained in Scientific Amgkican 
Supplement, No. 759. Price 10 cents. To be had at 
this office and from all newsdealers. 




Cheap 



Do it yourself. Cir- 
cular press $8. Size 
^p^ ~ m a m ^ ''>!' small newspa- 



factory. 



_ rules. 
KEL.?<I 



thing easy, printed 
Send two stamps for Catalogue to 
•:Y &. CO.. Merlden, Conn. 



ELECTRO MOTOR. SIMPLE. HOW TO 
make. By G. M. Hopkins.— Description of a small electro 
motor devised and C(.>nstructed with a view to assisting 
amateurs to make a motor wnich might be driven with 
advantage by a current derived frum a battery, and 
wblcli would hiive sufficient; power to operate a foot 
lathe or any machine requirinp; not overone man power. 
With 11 figures Contained in t;CiENTiFic Ameiucan 
SuppLKMKNT. No. 64:1. I'rice 10 cents. To be had at 
this office and from ail newsdealers. 




andlWATERIAl-S for 

8 and 16 Light and Hand-Power 

I>YNA>lOS, 
Simple and Parkhurst Motors. 
Large plunge batteries for run- 
ning motors. 
Zinc and Carbon Plates. 

Send stamp for Catalogue 
PAl^MER UKOS., 

MianOBf Conn. 



SMALL ELECTRIC MOTOR FOR AM- 

Bteurs.— By C. D. Parkhurst. DescriptiOD In detail of a 
small and easily made motor powerful enough to drive 
a ten or twelve inch brass fan and to give a good breeze. 
With 15 figures drawn to a scale. Contained in Scien- 
TIFio Ambrican SiTpPLEMENT, No. 767. Price 10 
cents. To be bad at this office and from all newsdealers. 




The most Bucec«iif ul LubrlcBtoF 
for Loose Pulleys In use. 
VAN DUZEN'S PATENT 

ILOOSE PULLEY OILER 

Highly recommended by those who have 
used them for the past four jears. Prices 
very reaaoQable. Every user of macbin- 
cry should haveonr " Catalogue No. 56," 
sent frt'p. Mention this paper. 
VAX DrZEN & TIFT, Cincinnati, Ohio. 



GATES JtOGK & ORE BREAKER 

Capacity a p to 200 tons per hoar. 

Has produced more ballast, road 
meta), and broken more ore than 
all other Breake s combined. 

Builders of High Grade Mining 
McLChinerv. Send for Catalogues. 

GATES IRON WORKS, 
50 C So. Clinton St., Chicago 

136 C, Liberty Street, New York, 
215 C, Franklin St., Boston, Mass 




BUSINESS END OF THE AMERICAN 

Newspaper. By A. H. SieKfried. An interesting paper 
on the work of tiie publisiiers' department of a news- 
paper ; circulation of American pit pens; methods of 
prlntine, etc. Contained in Scientific American 
Supplement. Nos. 795 and 796. Price 10 cents 
each. To be had at this office and from all news- 
dealers. 



RFAITNESS & HEAD NOISES CURED 

^1 ^^AB| '>y Petik's luvisible Tubular E^r (Cushions. Whisjiers 
^^ ^■■^" heard. S^ccessfoWhenallreiiiediesfail. Soldrnrc 
only by F. Hiscox, 8&3 B'way, N.Y. Write for book of proof at IfC C 



CUMMERS DRYERPULVERIZERXcCALGlNER 

CLAY FROM BANK.DRIED'alScTS. PER TON.ALSO VERY 
WET* PASTY MATER1AI.S.-PH0SPHATE ROCK, GYPSUM Xc.l 

CALCINED BYNEwcHEAPPnocESs. PULVERIZER for 

FINE GRINDING OF PAINTS.PHOSPHATE ROCK 

CEMENTS ic— LARGECAPAOITY, VERY DURABLE. 

■SEPARATOR-HANDLES TO 80MESH& FINER. 10 TO 20 

TONS PER HOUR WITH l-H.P. 

MANFC FOR US.EXCIUSIVELY BY SOLD EXCLUSIVELY BY 

pRONTItsiRDNVAnKS.DtTSOir.MiCH FD.CllMMER*SoN DttsoiT.MitH 
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/^cJoertiscmcnt©. 



Inside Pa^e. earli iiispt'lion - - 75 ceiitis n line 

Bnck Pa^e, cacli iiiMiM-tion > - - - $1,<M) n line 

The above are charges per apate line — about eight 
words per line. This notice sIjows tlie width of the line, 
and is set in agate type. Eny;raviiiKs may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the followint; week's issue. 



VOL/ I/AVB SOMETHING 

to live /or if you /uiz'e not seen oitr neiv 



"S^l 




THE BRIDGEPORT V/OOD FINISHING CO. 



GRANVILLE 


M, BREINIG 


PRINCIPAL 


OFFICE 1 


GENERAL AGENT 


& SUPERINTENDENT. 


NEV/ M 


ILFORD. CONN. 1 


NEV/ YORK. 


CHICASO 


OFFICE B. WAREHOUSE 1 


OFFICE E4-0 


PEARLS-^. MANUFACTURERS"/ SI I 


EAST 


RANDOLPH S'!^. | 



WHEELER'sPaTENT WOOOyiLLER, . 

Breinigs Lithogen Silicate Paint. 



ADAPTED TO ALL CLIMATES ESPECIALLY MARINE EXPOSURES. 
PAMPHLETGMNG DIRECTIONS FOR FINISHING HARD WOOD FREE TO AHY ADDRESS. 



CENTURY COLUMBIA, 

•with Pneumatic Tires. Light, Strong^ 
Duradle^ and /uUy gttaranteed. 
POPE MFC. CO., 221 Colambai Ave., Boston. 

12 Warren St., N.Y. 2!H Wabash Ave., Chicago. 

Factory, Hartford, Conn. 



95 MILK ST., BOSTON, MASS. 



This Company owns the Letters Patent 
granted to Alexander (iraham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186.787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use. and all the consequences 
thereof, and liable to suit therefor. 



The Sebastian-May Co. 

Improved Screw Cutting 

Foot&T A mTTT7P! 
Power Jj A 1 IlJllW 

Drill Presses, Chucks, Drills, Do2B, 
:iiul -Machinists' and Amateurs' 
Ouitlts. iA\tu,s „ii trial. Cata- 
Iciiiues mailed on application. 
1li.> to ll>r llishlnnd Ave., 
SIDNEY. OHIO. 





NICKEL 

ELECTRO- PLATING 

Apparatus aod Material. 

THE 

Hanson & VanWinkle Co. 
Newnrh, N. .1. 

81 LlBERTV 8t., N. Y. 

2;i S. Canal STREi-rr, 
Chicago. 



" Improvement the order of the age." 

THE SMITH PREMIER TYPEWRITER 




Important improvements. 

All the Essential Features greatly perfected. 
The Most Durable in Alignment. 

Easiest Running and Most Silent. 
All type cleaned in 10 seconds without soiling the hands. 
The Smith PremierTvoewnte!- Co , Syracuse, N, Y,. U. S. A. 
^^W'^ Send for ('atalogue. 



King of Kameras. >^ 







The new model Folding Kodak, with glass plate 
attachment, Asbury Barker frictionless shutter. 
Greatest range of automatic exposure ever attained. 
No sticking on slow speeds. Accurate, reliable. 

Best combined tripod and hand camera ever made. Best workman- 
ship. Best Finish. Send for circulars. 

THE EASTMAN COMPANY, 

Rochester, N. Y. 



"'GRAVES 

PASSENGER &FREIGH"j 
•U.S.GRAVESSSON POCH.EST 



ELEyATORS. 

lili'KailtiB'lilil;l'W'lill--HVI'IHH3iiaia 



TANITE 



Emery, 

Emery Wheels. 
Emery Whetstones. 
Grinding Machines, 
Knife Sharpeners, 
Knife Grinders. 



The Tanite Co., 

Stroudsburq, Pa. 
161 Washington St., NEW YORK, 



THE 




ESTABLISHED 1846. 

The Most Popular Scientific Paper in the World 



SMOKELESS GUNPOWDER.-AN IN- 

terestinti article by Hudson Maxim on the manufacture 
and use of smokeless gunpowder, giving a >ketch nf its 
history and the methods of producins it. Contained in 
Scientific American Scppleaiext, No. 8'.il. Price 
10 cents. To be had at; this office and frota all news- 
dealers. 




ONLY NAPHTHA LAUNCH li 

THE ONLY GENTLEMAN'S LAUNCH BUILT. ) 

Over 1,000 now in successful use. 

No Government Inspection. 

No Licensed Engineer. 
The Simplest, Safest and Best Pleasure Boat. 



Cataloinie containing names of owneru and "Blue 
Book" witu hundreds of testimonial letters sent on 
application with flve-cent stamp to defray postage. 

E»o'^w©r C7oxxxpa,xs.y T 

niORBIS HEIGHTS «»N THE HARLEM NEW YORK CITY. 

PACIFIC NAPHTHA LAUNCH CO., Tacoma, Washington, Agents for the Paciflc Coast. 



Gretet ISr^slT^e a.xa.ca. 



x\ ^ 



SUPPLIES FROM 

HYDRANT PRESSURE, 

the cheapest power known. 
Invaluable for blowing 
Church Organs, running 
Printing Presses, Scwht'j 
Mavhivfs in HousehoU(.'<, 
Turning Lathes, Scroll 
Saws, Grindstones, Coffee 
Mills, Sausage Machines, 
Feed Cutters, Etectric 
LiohtK, Elevators, etc. It 
need s little room, no firing 
up, fuel, ashes, repairs, en- 
gineer, explosion, or delay, 
no extra insurance, no coal 
bills. Is noiseless, neat, 
compact, steady, will worii 
at any pressure of water 
above 15 lb. ; at 40 lb. pres- 
^^^^^_^^__^__^^_ sure has 4 horse power, and 
capacity up to 10 horse 
power. Prices from $15 to $300. Send for circular to 

THE BACKUS W.aTEE, KOTOR CO.. Newark, N.J. 



W/n'ERMOTOJ 



m DUZEN'S^'I'fPUMP 

PUMPS ANY KIND OF LIQUID. 

^Does not clog, freeze or get out of order. 

\l ways ready. All brass. Every Pump 

, Guaranteed. 10 sizes. Capacity 

^ 100 to 10,000 grallons per 

tiour. Prices $7 and upwards. 

^For full information write to 

JheVANDUZEN&TIFTCO. 

(PUMP DEPARTMENT) 

CINCINNATI, O. 




STEAM PACKING 

Holler CoTcringSj Millboard, Roofing:, 
liuildin^ I'elt, Liiiuid Paints, Ktc. 

DESCRIPTIVE PRICE LIST A.ND SAMl-LES SENT FREE. 

H. W. JOHNS MFG. CO., 87 Maiden Lane, N.Y. 




ATENTS! 

MESSRS. MUNN & CO., in connection 
with the publication of the Scientific 
Amekicax, continue to examine improve- 
ments, and to act as Solicitors of Patents 
for Inventors. 
In this line of business they have had Jortij-Uve yenrs^ 
exiferience, and now have ii in-'in'ilvtl .iiicilities for the 
preparation of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents in the United 
States, Canada, and ForeigJi Countries. Messrs. Munn 
& Co. also attend to the preparation of Caveats, Copy- 
rights for Boobs, Labels, Reissues, Assignments, and 
Reports on Infringements of Patents. All business in- 
trusted to them is done with special care and prompt- 
ness, on very reasonable terms. 

A pamphlet sent free of charsre, on application, con- 
taining full information about I*atents and how ti) pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, 
Assignments, Rejected Cases. Hints on the sale or 
Patents, etc. 

We also send, free nf charge, a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of securing 
Patents in all the principal countries of the world. 
MUNX *fc CO.. Solicitors of Pnteuts, 

361 Bi'Onrtway. New York, 
BRANCH OFFICES.— No. 622 and 624 F Street, Pa- 
cific Building, near 7th Street, Washington, D. C. 



We cjin supply it with the 

MotorofllielStli Century 

%to 70 horse power. 

Cost about one cent an hour to 

each indicated horse power. 

" In iv'}yth,nnt .sizi; Dm raliw Ues.^^ 

What others thinliof me is stated 

in catalogue. 

CHARTER GAS ENGINE CO. 

p. O. Box 148. Sterling, III, 




CDMm^TER, 

Send lor Circular. F . A T. Mfu. 



Figures all Examples. Key 
operated. Rapid. Accurate. 
Relieves mental strain. 
& fTMFiJ. CO. , 5^-56 Illinois St. Chicago- 




I HEATS INSTANTLY 

,^OFTHE^XUREH,SXCH1CAGO III. 

i" ^~^DouGLAS AND Acme 
Instantaneous water heaters 
for baths etc. 



USED WITH GAS orGASOLINE. 



NICKEL m-THE-SLOT MACHINES. 

By W. L. Aughimbaush. An interesting description of 
the various coin-controlled apparatus now so common in 
pulilic places ; with an explanation of their mechanism. 
Illustrated with 14 Hgures. Contained in Scientific 
American SUFPi.EMENT No. riir. Price 1(1 cents. 
'1 o he had at this oiBce and from all newsdealers. 




SuUSEQRINDSTONES? 

If 80, we can supply you. All sizes 
mounted and uiiiiioiinled, always 
kept in stock. Remember, we make a 
specialtyof selecting stones for all spe- 
cial purposes, t^- Ask for catalogue. 
The CLEVELAND STONE CO. 
2d Floor, Wilshire, Cleveland, 0. 



Q A yU R Wanted 50,000 Sawyers e A U# fk 
^" " " and Lumbermen to OM »» S 

AsenauBtheirfull address for a copy of Em- ^^ 
erson'B p- Book of SAWS, new 1880 edi- A 
tion. We are first to Introduce natural #% 
%A# w;^Li"i^'"''.^°^•''"* tempering Saws with « m • 
YY wonderful effect upon improving their qua- VW 
_ uty and toughness, enabling us to reduce '" 
8.rices. Address ESIERSON, SMITH O 



H». (I.iiiiiled), Itenver Falls, Pt 




"ECONOMY IS WEALTH." 

Cinvissers wanted tosell tbe Nfw Mo- 

Ael Hall Typewriter. Why will 

peop'e buya|lilt miicbiiie when $;J0 will 

purchase abetti;roneI Send for IHuetrated 

catalogue and terms to County Agents. 

AddreeaN. TYPEWRITER CO., 

611 WaehinKton Street, Boston, M&as. 

Mention Scientific AmtricaD, 



GENERAL ELECTRIC CO. 



INCANDESCENT AND ARC LIGHT PLANTS. 

Stationary and Railway Motors.— Lamps.— Cables.— Safety Devices. 

DISTRICT OFFICES. 

Canadian Edison Building 77 Bay St.. Toronto, Can. I Pacific Coast.. Edison B'lding, 112 Bush St., R Fran .Cal. 

Central 17;i & 175 Adams St., Chicago, III. „ ■*, xt .i.. .,„.,_ ,. . . JL 

Eastern Edison Building, Broad St., New Yorii. Pacific Northwest. . .Fleisehner Building, Portland, Ore. 

New England 2o Otis St., Boston, Mass. ' Rocliy Mountain Masonic Building, Denver, Colo. 

Mexican and South American Department. Edison Building, Broad Street, New Yorli 

European Office 34 Victoria Street, Westminster, London, 8 W., England, 



Only $13.00 n Yenr, Including Postage. 
Weekly— 5'.i Xiiiiibei-s a Year. 



This ^videly cireiilnted and splendidly illustrated 
paper is published weelily. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing FiUgineering Worlis, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of "patents each week. 

Terms of Siibsciiption.— One copy of the Scien- 
tific American will be sent for one ]/par— 52 numbers- 
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of three dolf ni*s by the 
publishers; six months, $1.50; three months, 11.00. 

CI libs.— Special rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit is by Postal Order, Draft, oi 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Address 
all letters and make all orders, drafts, etc., payable to 
MUNN & CO., 361 Broadway, New York. 

o 

THE 



This is a separate and distinct publication from THE 
Scientific American, but is uniform therewith in size. 
every number containing sixteen large pages full of en- 
gravings, many of which are talien from foreign papers 
and accompanied with translated descriptions. The 
Scientific American Supplement is published week- 
ly, and includes a very wide range of contents. It pre- 
sents the most recent papers by eminent writers in all 
the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy, Natural 
History, Geography, Archaeology, Astronomy Chem%- 
tpy. Electricity, Jiguc, xleuL, Iuechg,nlcal Kiig^y.t- 'rtng. 
Steam and Railwoy Engineering, Mii.ing, Ship Building, 
Marine Engineering, Photography, Technolo^, Manu- 
facturing Industries, Sanitary Engineering, Agriculture, 
Horticulture, Domestic Economy, Biography, Medicine, 
etc. A vast amount of fresh and valuable inrormation 
obtainable in no other publication. 

The most imporUint Engineering irorfta, Mechanisms, 
and Manufactures at home and abroad are Illustrated 
and described in the Supplement. 

Price for the Supplement for the United States and 
Canada, $5.00 a year ; or one copy of the Scientific Am- 
erican and one copy of the Supplement, both mailed 
for one year for $7.00. Single copies, lOcents. Address and 
remit by postal order, express money order, or check, 

MUNN & CO., 361 Broadway, New York, 

Publishers Scientific Ahebican. 



SuUAtng €dttt0n. 



THE Scientific American Architects' and 
Builders' Edition is issued monthly. $2.50 a year. 
Single copies, 25 cents. Forty large quarto pages, equal 
to about two hundred ordinary book pages; forming a 
large and splendid Magazine of Architecture, richly 
adorned with etegant plates in colors, and with otfaci- fine 
engravings; illustrating the most interesting examples 
of modern architectural construction and allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi- 
dences, city and country, including those of very mod- 
erate cost as well as the more expensive. Drawinps in 
perspective and in color are given, together with full 
Plans, Specifications, Sheets of Details, Estimates, etc 

I'he elegance and cheapness of this magnificent wort 
have won for it the Largrest Circulation of any 
Architectural publication in theworld. Sold by all news- 
dealers. $2.50 a year. Remit to 

lUUNN & CO., Publishers, 

361 Broadway, New York. 



Steam! Steam! 



Quality Higher, l*i'ice Lower. 

For Strictly Cash, t'luiipUl ; !■ if tur^ except Stack. 

2-Horse Eureka Boiler and Engine, - $150 
4- " " " " '^ - • 250 

other sizes at low prices, ilefoi e ^-. - a buy get our prices. 

B. W. PAYNF. Sl sons, 

DtBwer S«. ISI.iHIRA, N,. Y. 
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PRIIffTl4rG INKS 

The SCIENTIFIC AMKKK \n i*» printed w ih CllAS. 
BNBU JOHNSON & CO.'^ ^*N'K. Tenth &r. . Lombard 
8t8., Philadelphia, and 47 Howe A .. (jpD. Dnan-'. '^'w York 



Ipvcstrpept V?. Specul2itiop. 



Dividend Paying Investments. 



It will pay you if you have any money tn invest -.^ithei larj- 
or small sums, to send for pamphlet " Investment '?'/. \pecii- 
lation." Free to any one mentioning this paper. 
—Taylor & Rathvon, Boston, New York or Denver. 
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